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© The Civil Air Patrol is a typically ingenious American 
orranization comprised of 55*000 men and women fliers* 
voJumarjly united into a semi-military organizaiion co 
operattng with pur militaiy air forces. Authorized to patrol ship- 
pifig lanes on all coasts, the C.A.P. has established itself as one 
of the most useful and dependable branches of the O.C.D. Cham- 
piods are prime favorites with these pilots because they know 
they are absolutely dependable in their planes as in their cars. 



It's squarely up to you to make your car Use for the 
duration. S-L-O-W down vour driving habits to con- 
serve your tires «“S-T-R-E-T-C-H the mileage you 
get from every gallon of ga&> to the maximum. Check 
vour ^ark plugs regularly. Have a Champion Spark 
i’lug Dealer test and clean them every 4,0QP miles. 
These economical practices are your patriotic duty. 



r 






''Old plugs invite erouble^% and 
winter is just around the corner! 
Cold weather causes bard starting 
and increased use of choke result- 
ing in wasteful gas consumption. 
If your spark plugs are worn out 
or of inferior quality, economy and 
efficiency are further handicapped. 
In this event* new Champions are 
sound economy. 



i More Dependable 
than ever! J 




TO SAVE GASOLINE • KEEP YOUR SPARK PLUGS CLEAN 




How to turn a hull into a hornet’s nest 




T he EFFiciENCry of a a aircraft carrier 
depends upoii power— steam power 
to propel itj electric power to operate it. 

Powering these sea-going airfields is a 
typically W^esfinghouse kind of wartime 
joD. Jt is a job tliAi calls for the thousand 
and one different skills in rbings electri- 
cal that are second nature to Westing* 
house. 

Here is just a small part of the equip- 
ment that Westinghouse has designed 
and buUt especially to make American 
carriers outstanding engines of destruc^ 
lion; 

* Steam lurblneSj compact in size, yet 
so powerful they drive our new car- 
riers Jast-er than any enemy carrier 
afloat. 

* Elevators big enough lo hold a bomb* 
er, fast enough to deliver a plane to 
the deck with minimum delay- 

* Generators on each ship capable of 
producing enough electric power to 
light a city the size of Seattle. 

^ Intricace radio equipment specially 
designed to stand up under the shock 
of battle. 

Wesiinghouse '"know how^^ is being ap- 
plied— not only to aircraft carrietS“bui 
to nearly every type of ship in our Navy, 

In this^ as in all phases of Westinghopse 
wartime activity, the long-range w'ork 
of our Research and Engineering Labor- 
atories has played a significant part, Dis* 
cpveries in many fields are now bearing 
l^rult in the production of better and 
more powerful weapons of war. 

Many of these discoveries, we believe, 
will someday help to make a better 
peacetime world. 

Westinghdiise Electric & Manufacture 
ing Companv^ Pittsburgh, Fa, Plants io 
2 5 cities^ o ii&ces everywhere. 

Thii Awj frffw ^ 

amtains na rrt- 

Jormatfon l/ 



Westinghouse 

,,, making Electricity work far Victory 



Thi* on^ 
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1 / / were twice as big'' 



“Tlinii 1 t'oiild give the jtulilic all tliu BtTvicc Jt and take care 

of the war ou lop of tllBL 

I c ail’ll get bigger no^v beeau^ie material si are tieetled for Bkoot' 
ing« So Fill a&king your Kelp to make (he most of what we have. 

‘Tleasc dou'^t umke Long Distance calls to centers of war activity 
unless they are vital. Leave the wires clear for war traffic.** 
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U* S, Planes on World Frontiers 

AST or west £t'om the United States it is less than 
^ 24 hours by air to a battle front where Uncle Sam's 
warbirds are flying. The Flying Tigers shoot down 
34 Jap planes for every P-40 lost. A Flying Fortress 
knocks out 12 Zeros, The army^s air traii.sporl service 
exceeds by 10 times the pre\var operations of all world 
air lines. A sky liner with two millioii miles on its log 
caiT'ies supplies to the Libyan desert^ brings home 
Wounded fi'om Iraq. Read the rest of this absorbing 
story, "'Unde Sam^s Warbirds on World Frontier^/" 
in the January issue. 

Drafting Our Forests 

/i MERIC A'S greatest crop is trees. They cover one- 
third of the nation. And they are mighty impor- 
tant right now* Molded, weatherproof plywood^ for 
example, aiTived just in time for this wai- and is mak- 
ing a career in “mosquito'* boats and cargo planes, non- 
metal aqueducts and kitchen sinks. For a closeup of 
the lumber industry today, see next month's article. 



Next Month 

Schicldgruber has done 
^ to the map of Europe Is no 
immediate concern to the map- 
makers. It's the airp lane that both- 
ers them. National boundaries on 
the maps are changed only after 
they are fixed by treaty, hut air 
transportation has given the world 
a new view of itself. Instead of 
Eat land routes, today's maps must 
show great circle routes as fol- 
lowed by plane and ship, with the 
North Pole as center of the world, 
iTs only 4,300 miles from Berhn 
to Fairbanks, Alaska. Read “Maps 
for the Air Age'^ next month. 

Sluggers of the Sea 

f JNTIL the “North Carolina” put 
^ to sea, America's b^tleships 
weren't much for speqd. They had 
the heaviest protective armor and 
the greatest cruising radius, were 
built to fight an enemy 3,000 to 
5,000 miles from our coasts. But 
the new battleships of the “North 
Carolina" and ^“South Dakota" 
class will be the wOrld^s fastest, 
biggest, hardest hitting. “Heavy- 
weight Sluggers of the Sea," they 
are called in a January feelure* 

Rough Riders, 1942 

V\/HAT happens to every new 
type car delivered to the 
ai-my for te$t is nothing short of 
cruelty to vehicles. The fir^t jeepj 
for example^ would get a 4,000- 
mile test run that is the equivalent 
of being rolled into the Grand 
Canygn, It is also torture for the 
drivers and maintenance men, you 
win agree when you read ‘'Rough 
Riders of the Q.M-C-" next month. 
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DON’T DRIVE WITHOUT 
PYROIL PROTECTION 




Now that your car will be inactive part of the 
titne^ PyroH protcctioTi while drivini^ is Tiiore 
tlMin 141^ ts.i'3 jiivite rust, cori- 

Rut, Pyroil Lubi'icaiEcm Frcpceos frEvea y€iu 
proved prcit^tion afainst the duinuHC tbeiK! EnfltcL 




Vyr<?\\ j4 aiiociOctinj' dt4iicn«d to avert eairEne trouble, re- 
duce wtrar^ and eb vg your ear. SQh when you drive n-way Irorn 
a ftlllug atatluHr he auire yuur service pian Kaa add^Ml PyroLM 
^Only a few uunc^ uf Pyrvil are all yuu 
^^nqed for protectiun. The cu&t ia little, 

, start jlftiLticiK pytuil tM-alectiOn, 

JWftiJ coupon, below. ManufRO- 
^tured ami (?uara.utef;d by Fj^roil 
puny. >V, V, Kidder. Founder, 
PyroiL Bldf., LaCrosae, 
^Wiacouftin, U. A, 

W&r Bonds for 
Victory! 

M^cLv DlSTniBUTORS: 

UuNITCK to Jisk CHECK itMO M^PL 

GAS TANK & 

CftEriK CACE GHI« F4GT*r 



I PYHOIL COHIPANY I 

I siz Pypi^ii Bldg,, LACroiH-, Wit 4 «niin I 



I 1 -virant my car to Ita^A the IhfrI pml-actlon poulblc daricE | 
• the Nationril REne-rp^nr /. l^linjiJiA Iv^lL mtt F^t-t^LL Luhricu- * 
1 LLueI rrcCcau caPI jiive me- Lhiou 1 

I Cl Send datalla ct yew Plan for Dl itrlbutori- | 

I Name ........... 1 ...,. . I 

I A.d.dretkn .ii.,1,4, ...... i. i >. ■ i | 

I Cit y rjhr Trjwn . SLatc-L . ........ . . 



Wh-arfl np name and eddretm appear dtrHlIy uudar 
an iliiTij the product h nut believed hy us to fae 
GBimmercially availohSI^ 

Juchul fof inner lube.................... 6 

Sedon rum on roil way A 

WoudErii sole has lealher plM^t. -.r, ^ 

atcTLEng Lsat Corp.. 3^5 £. 27th St.. Nav: Yavi QJty 

Luke ship made Into Aat-lop 7 
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Faoga lor IreighterA 14 

Amhulfliiea itreicher for auto 16 

Oran Labor a tor Jan, Sb^rm Lube, [-tvwa. 

Ready-mcde hiKhen ond bath unrtt.. 16 

WEitJar^Mcud £?o>.. 3203 E. Veman Ave., Las Aniclea, CbtLf. 

trone fifit bomber.... 17 

Planes printed on. playing^ rards 17 

U. 0. PlayluB C*rd Co., Psrlt Avt., Clndhriam. Ohio 

Wrench fiti brace and bit 17 
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Curbing eraiian at Niagara Falls 43 

Invarttiani ar Hobby Shaw .... 49 
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Wesatiuahause MJg. Co., East FSttfiburgh. Fenna. 
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JifiT-jQin^ Inc,, m m Ifith gt.. New York CLlf 

ilackout shadas for factory window..,, 6l 

Clopa^ Corp-. C^QUay Square,. CLucInnatE, Ohio 

Model planes train aerial gunner* 6l 
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0#rt't thlnlc th9 «f Hi« firtVT» aren’t already 

here! Thcf are! But» of courssn tliese giants aren^t 
carrying pleasure cars aad vacatiDnists^ Troops 
wd ieeps and eqvipmenc fill their holds. 

Just imagiae the Day of Victory has already ar^ 
rived. Visualise the mulri-motor bombers and 
transports of today as fleets of freight planes and 
super liners. 

As sure as Victory will be ours» the America that 
lies ahead will he a laud that brings the horbon to 
your back door. It will be a land that leads man- 
kind to a new concept of ctvilbation. Today's pro- 
dtictiDQ lines are geared to it. Today's Ameri< 
cans are working for it. 

When the aviatiOfS: iudustry was io knee 
pants, we of B. F, Goodrich started otir 
aerDnautical division. Planes were fragilei 
aloW:i unsafe. The pilots who flew them 
were daredevils. But every day some new 
mirade of ingenuity took pU^, 

For eiample, from the B, Fp Goodrich re- 
search laboratories came a new type of air- 
craft tire^ a low-pressiire SiLvertown which 
made aircraft take-offs and landings 
smoother and safer. This helped pave the 
way for heavier planes. We developed a 
new type of brake that greatly increased 
a pilot's ground-controL This helped pave 



the way for greater speeds. We developed Oe-lcerai 
which protect wings, tail and rudder from ice. 

Today j the greatest air force in the world is using 
this equipment. As the air power of the United 
Nations grows in strength, the Day of Victory 
looms Clearer* And^ when it arrives^ we at B. F. 
Goodrich won^t even take time out to look up 
from our work. 

We will start right off on our new job— turning 
out aircraft equipment for the conquest of new 
worlds ^ * for the Cfeadon of a oew America. The 
B. F« Goodrich Co.j Aeronautical Divi- 
sion, Akron, Ohio; 
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Aiito-litB BalteriBs 



F or years enf^LneerLng 
have specified 
Auto^Lite Batteries as 
driglnal eqitlpment for 1 
out of every a of 

cars. They pick them 
for gLaat ocean^spam^in^ 
clippers too, where de- 
pendability counts most. 
For Longer life, extra 
power^ ask for Auto- 
Lite Batteries * ^ p now 
priced wUh the lowest. 





~7^ 

p^r n\wm cllppars 
r Hutv-LH* B*tt«rla«* 



I ei m¥*n th?** 
Lha- ■dttarln. 



USL BATTEIT COEPORATION 

ftiagBro Filli + fA SuAriidboiv ef OtcTfJc Con^minf^ - Hi wTorii 





PouhlB Chcick for Extra BattCtV 

1^ I.Sflll’ rrl]€» uu llilf I' 

wav *tnffcce"-’lr?C n<Ed 

water, mn-iiv-vi uDffOiflhaii, ilEbten 
butliicy i» VSii--e, 

Aiiifi-i-iit llartcry lerrEw infln 
^ ctm udviir 3rail llifl 

anti type uT bmfMty for bcit leni- 

Auro M^ANS AUta Ufi 



li rrs ^ BREAT IWAJMCTURlKfi DlV^IONS, A^O UTIE PRODUC- 
INB FQR AMERICA'S ARMED FORCES OH tADD, SEA AND III THE AIR 



( Cont 1 /i LBfrd horn page 4 A) 

TfDubl» ibootfrr end fir* Wirt for plant....... 

"Grm" ttropped to baby's crib 

Interests, M. J. 

Cardan hoe thoped like plow... 00 

VBU*l]fliia ae«l 3 lme, ID W. Rej^alph. CbiLdBE^ 

Plnalic Odd w 3 fi tcrotn wtndow.......^_. 80 
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When lha airen ihrieki SS 
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AN 

UNUSUAL 
TRUE STORY 

/f May Have a Tip 
for Yoa 



'"Nit, I can*t ta}k to you- I am not intcre&tcd in a cor- 
rapondmce coijn5e in Accounting and t>cside£^ 1 have a 
bowling date for tonight," 

That's what our representative heard one day two 
years ajpo a bright young man, high school gradu- 
ate and bookkeeper for two years in a western dty. 
Lot's call hmi Jhn^ although that im*t his real narae^ 
Just a month or bo before^ this same X-aSallc repre- 
Ecnfative had enrolled forthe very same training another 
young -man (tet^s call him Bert) recently arrived from 
Europe and then working as an office boy in the same 
town at $15 a week. Bert worked cnthusiastiGLlly, 
oggresaively in his spare time on his study. 

A y*i:ar later our representative was askedp as they so 
often are^ to rctoTfimcnd a succcEsor to the chiet account- 
ant of Jim’s company, a successor to the man under 
whom Jim worked. He recommended Bert and Bert 
was hired — as Jim^s boss and at a salary co-nsiderably 
larger than Jim reccivedp Four months later, Bert w'aa 
made comptroller and given another saliiry mcreasc, 

A month later, Jim enrolled, for the training which he 
had ttumed down a year before and he baa since had a 
salary raise. He had been badly disappointed but he 
saw the point. He decided that be would not rnakc the 
tame mistake twicer 

An Vnmuat Story— Yes 

It doe&n*t often happen eitecLly as it did in this caseL 
But in es$cnce it does happen far more frequently tiian 
you suspect. 



For business:, when it has an Opening, looks first to its 
own present employees to see who ia ready and pre- 
pared for the job. Butif,as so often happens, it finds no 
one, then it goes outside for the person it wants. 

Don’^t blame the employer. Nine times out of ten, he 
would prefer a man or woman already eKperieniDed and 
familiar with company policies and methods. But he 
knows that long, loyal service in the Job below may not 
be enough — he must have trained ability for the 
position. 

That's why business watches its employees so eagerly 
— to see who is ambitiously and systematically prepar- 
ing for promotbru We hear it over and over ag^n — 
tins note of gratitude when WO tell an employer (as wc 
do on request o^ any student) that some employee of hi3 
is training with us for better service to Mm. 

Can It Happen to YOU? 

'rberc*s ouly one way to be certain it cannot. That is to 
prepare yourself for the jobs ahead — fnr the place you 
w^ant, either with j-oiir present eompEiny or some other.. 
And quick action is particularly important in this 
critical period with so many changes and opportunities. 

Mailing the coupon below cad be your first stq^. It 
wall bring to you— without cost or obligation — a free 
4a-page booklet about the busanesa fieJd of your choice, 
telling ef the Opportunities and requiremeTita and 
describing our proven and low cost training for Success 
in that field. Why not take that first step now? 






LASALLE Extension University 

a Correspondence institution 

Dept. 12fi4^R Chineci, III. 

I do not want this to happen to me it did to Jim, 
Send me your free booklet on the field 1 liavcdiecked 
below, 

riKi^KEr AiLc^unta^cy 

r Mfloasomont 

Law* LL.&« l>iifro« 



Dlilnic 






Addjcsi 



Pt€S€jiI Posiii&rt... 
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. . . AND INDUSTBIAL WARFARE HAS ITS 



On th]£ battlefield, daring hit -and- skip” 
raids can only sycceed when every man is 
/rained to do his part to perfection. 

Industriai warfare, too, has its ^^com- 
Tnandos^"“ workers whose skill and experi- 
ence are backed by sound, practicalp up-to- 
Ihe-minute training! These are the men 
who were Johnny -on-the-spot when the 
nation called on indiistiy to outproduce 
the Axis! 

Many of these "shop commandos'* got 
their basic and specialized training through 
the International Correspondence Schools 
—at surprisingly low cost! It's not too late 
for YOU to join their ranks — by starting 
now to get the training that will make you 
a better soldier on the industrial fronts and 



qualify you for a more respousiblet better 
paid job ! 

Simply mail the coupon p and we will 
send you complete information on 1* Ci S- 
Courses in your line of work. 



Nomii Pfease sJiow this adver- 
tisement. to yotiT frieods. Even if you 
hAve wailed tAe coupon^ they can get 
prompt information by tanJling a peat* 
card cr letter, telling their name, age, 
address and occupation, to Boi Sfr49-Ji 

international eORRiSPONUENCE 
SCHOOLS, SCRANTON, PENNA. 
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POFULAK MECHANICS 



LOOK OVER THIS LIST OF I.C.S. COURSES— 
THEN MARK AND MAIL THE COUPON TODAY! 



TECHNICAL 

Air Auditioning 

Schools 

Air ConditionioE 
Heating 
Plumbing 
Kerrif^eration 
Staam Fitter 

ChemFsIry Sc hoofs 

Chamica] Engineering 
Chemistryp Aztalytic^l 
Ch«mi^tryp IcLdii&tri^ 
Chemlstryt 

Mfg. Iton and Stetl 
Mfg. of Pulp Hfld Papar 

Civil, ArcFlItocivral 
and Structural 
Engineering Schools 

Architecture 
Architectural Draidng 
Bridge and Buildittg 
FcieniBn 

Brides Enginearing 
Building Estimating 
Civil Engineering 
Concrete Ergin^ring 
CcintTBcting 
and Building 
Highway Enginearing 
Hetait Lumbfirtnan 
Stmetuial Drafting 



COURSES 

Structural Engineering 
Surveying and Mapping 

Electrical SchooTf 

Eloctrlciil Enginet^ing 

Electric Wiring 

Qm and Ele<±ric Welding 

Indu^lrial BlectfLcLiLEi 
Lighting Techni-clatl 
power Uou-se 
Practical Telephony 
Radio, General 
Radio Operating 
Radio Servicing 
Telegraph Engmet^rlng 

Intornol Combustion 
Engines Schools 

Automobile Technician. 
Aviation 
DiaSBl^Electrlc 
Diesel 'Engines 
Gas Engines 

MecFianFcol Schonls 

Airplane Drafting 
Foundry Work 
Heat Treatment 
of Metajq 

Inventing and Patenting 
Mpe^in4 Shop Practice 
Mocho-fllcal Drafting 



Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 
Reading Shop Blueprinta 
Sheet Metal Worker 
Ship Drafting 
Ship Fitting 
Shcp Practice 
Steel Mill Wsr leers 
Tool I>eaigning 
Wood Pattern Making 

Railroad Courses 

Air Brake 
Car Inspector 
Locomotive Fngipwr 
Locomotive Fireman 



Academic Schools 

Arithmetic 
'College Preparatory 
First Year College 
High School 
Higher Mathenmtici 
IlluBtrating 

Buxines.; Sehoals 

Accounting 

Advertising 

Baoickeeping 

Businesi CoTTE^pondenca 

Business Mbnasemenc 

C, P- Ac^-countirig 

Commercial 



Railroad Car Repairer 
RailroEid Soction. ForenLan 

Sfoam Engiiieeriiig 
Sahools 

Boiler Making 
Combustion Engineering 
Engine Running 
Marine Engines 
Petroleum Refining Plant 
Steam Eteotrio 
Steam Engines 

Toxtilo Sctiopls 

Cotton Manufacturing 
Textile Designing 
Woplcn Manufacturing 



Cost Accounting 
Foremanshlp 
Salesmanship 
Sere retail al 
Stenography 
Trafiic Managemant 

Civil Sorvico Schools 

City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 

ianfuago SchooEs 

French 

Good English 
Spanhh 



BUSINESS ind ACADEMIC COURSES 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5&B0g, SCRAMTDN. PENNA. 




★ 



Without co0t or obli^atton, please ectid lue a copy of your booklet^ ^ 
“Who Wine and auJ full particulars about your cour&e 



in 



Nilme i4^e. 

Addr^^s - 

a fy S fa fa 



Frws^nt Posffrou 



Oernrd^vir fa Ccir/sipanifeaeF ScJi-chaIj Ca^ivd^aF3, MaAfjrwi/, 

Sflfhh ^ejJdtn/l 1S4d eoepa^i fa Im C. 71 Kp^g-Awajp,, i.gjpdanj 1 ^. Cp I, fng/grad 
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^SD — we'ij Dever i£fiow now pcQpjc nave DCCit 

kilti^d— driving at s. hi^hrate of ip^ed—^wLib an« hand 
off lii e whe^l and tlieir ^es theroad — ttinin<t upiol 






■en 
2> 
ike 
«k, 
uth 
ba$ 
out 
has 
' 2T 
g£t 



CAR CRASHES AS 
DRIVER TUNES AUTO RADIO 

Wbde his ■ftention was concentrated 
on tmiin^ the car radio., the driver lost 
control ol his automohilc which struck 
And knocked down a li^ht post. Driver^ i 
Ich leg WAS hrokeo and bia face cut« 

(news item) 



due' 

whU 

clar^ 

lelt 

leal 

wit 

wee 

J 

lUU 

Coi 



THIS HAZARD IS 
ELIMINATED WHEN- 



car is e4a4:pp«d woih Zenith FootCcncrcZ Cue Eadlo. . .. 
tou hedc your radio with both hands oa thewheciaiHl both 
on the roid — a rcvoLeLtiocary and seiuationai cxictrilbii- 
tiQn lo aalrlyi Vou ciuLUKie jftatiQiia wilb a pr^jfotrE <?f yUME 
left tool— you silence radio for coaversacipa or daoffer the 
same way— and it resunm without a wait foe waxm-npL 



(Contiplued ^om page 
CAMPING. HUNTING, FISHING 



Sighting in your rifle 


, _104 


Keeping outboard motor dean 


TT9 


Locoling leaks in rofaher boots 


^110 



farm 

Paper mulch for youUg tre*e. -W 

Stays itHFan p0uit¥y wTre..,„„ W 

OrBaia -ftltings ibielded from paini tpray 13S 

ElihnOling tuni pf buy in ...159 

Preiorvwg used wira fence ,,,144 



HAND tCOLS 

Hcfvdy end grip for 



Gauge to bore hohi at angle.. ........^...120' 

Melal-spinning tod hai maving head 130 

Strclghlener for bent nollt. 130 

Nui iodeed with a nailiel 130 

Fume-prOoRng a lolde^ing iron..... ,13S 

^anding-dtik fuffaoti cleonid-„„rr„-~— r - 12i 

Steal it^iinre uud ai pratraclor 1^ 

Ralcining ring for ramovahle pin 130 

0upri removed from eaw teelh............. .............149 

Noil mlarted wilb hammer clawi 193 

5 tael Kole On carpenter's level... .., 



HOME IMPROVEMENTS 



Leaf ttrniner for eave^vHer... 

Habair pipe circclalian impraved..„.., ......._ 

Simple way fo heal boianienf....... 

Stop waita and love Fuel... 

Making g#avel drlyeway., 

Patchfing ilucca walls. 



.110 

.110 

.113 

.114 

.131 

.130 



HOUSEHOLD 



OMIY ZENITH HAS THIS 

SAFETY 

FOOT CONTROL RADIO 



Siaving vacuum cleaner on eleiet deor.,. 

SoMng home problems 

lighting glaie-ball tree decamtiani....... 

Holding itrainer ricih on ketlle...^.. 

0um ail off new ttcve pipe.. ..................... 

Initials identify averihoei...,.,^.^.-,^.^....,, 

Ramoving pin feathars from fewL.......... 



99 

100 

102 

113 

130 

m 

130 



Sec the Zenith Foot Caattoi Radio oa Fords Cmid tn 1940* 
41-43:3— Najh (ill t94p-4l-43>— Mercury <ia t94|>-4l-42>— 
Linccla Zephyr (in 1940-41-421— Hod$an (in 1941- 4zj — 
WLliyS im I 94 i- 42 lp 

Arvy owner of one of the ebere cars will «Ud[y demoo- 
stratc. Your inspcciroo will be a personal pre-view of poft- 
car fadio-daiixier-tree radio — really Eife^radich 



Zeciith'a kfldciTshl n in tJir m<ln> ind iiHry lun bwn catablliJied hr 
IL cofLiEiiLnt ii-chiJcvtfineat. Of "flnitx.'' ZtcpeaCedly. '"'hmnd 

mrvf" wiMfa Z^LLh "tirsl" liLttoductxl clicia. later bccaioe 
aentiats on 5iH mdiw- And Umt ki^wul "FarwHrf. thJnUfis'* of 

EORinETTB and faiilciTy and OrBtiiumC.U?n oOw eiFiidEiLCxa.tEi dji wnr 

urod-uetJm ol the t-lilns kjaow— fadto — ejtcluilvely wuiitK We 

BTE pnqinuLEiE — beam! cvEry dny — cuid tliJa new 

fttli laeylUtbly ceilec^t Itaclf wbea ZeoJiL atiiJa moduM ice paiCfc. 



Zenllfi Radio Oaoler near yuo \% giving r*li- 
oIiIb tarviEa an all rndiee wragardleaf of makOi 

ZENITH RADIO CORPORATION -CHICAGO 




iUtflG Disrwci* KMUIU 

KADFO PRODUCTS iXCLUSlVnT- 
WORLD'S lEADtNG MANUFACTUilRR 



OFFICE 



Clftoning a pen paint 99 

Hints for 1y piste Ill 

Note hook made stlf-svppoj^itng .114 

PAINT AND PAINTING 

Steadying sraffold plank en ladder. 99 

Falril lo yse In smoky dietricte ....^.........,110 

Railing Scuffay for painter.......... -.119 

PHOTOGRAPHY 

Novel effeeft wSiK CeMophone 119 

Pencil lubricates Innk reel 130 

Clip holds foMlng doth In whtd ..................110 

Hah- Dr tlill^TE* photos On dim pack... 110 

Box lid holds movie film for litling.,.,,. „110 

Portable projection booth ,....131 

Adjustable rerk for film hangers..... .,.,111 

Print tongs held aver troy... 133 

Oversize grip for coble rtleas*. — .133 

Cordboord reflacti light on subject. ......ill 

{Continued to page 14A3 
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POPULAR MECHANICS 









PtSlfe ^^INfCNAJt£C CMaiNVEft$, fLECTRiClAHf MHU ALL ILECTRKAL HORKEii. 





HERE 15 
ELECTRICAL 
INFORMATION 
IN A 

HANDY FORM 

COVERlNCl 

ELECTRICAL ENEftGV 
mechanical ENERCV 

Current Efleeta — 

MAGNETIC INDUCTION 
D. Cr Dynamoa 

Ar Cn 'Motora-^Alrernat-Dra 
AlxTERNATOR 
CONSTRUCTTON 
Armat^rv Winding 
Armature 

WIRING diagrams 

RcVEiae Cunvnt Kelajna 
Overload Etelaya 
Different Ea| Powier Relftyw 
t5tidnrv«Lteg0 Tlelaya 
TetnperafuTe- Fte^ava 
ELECTRIC POWER 
TRANSMISSION 
UndertTFound WIrEtilf 
Cabte SplJoLhg 
Ewitebea — Kk'etrfcis Bell» 
THANSFORMEttS 
HOUSE WlltING 
Diairram uf Contu-eLEninji 
Htctifiera — CoftvorUsr? 

Fawer Fitetnn 

WATT-tlGUR liTElTEItS AND 
CONNECTIONS 
Watt-Hour Rul<ai 
Metewand Instnimeivi’a 

CErcuit Br-Bakera— FuBffi 
Rbeoetata and Starting Devftaa 
STORAGE PATTF.RTES 
EleetTCilyslfl — InaulaioT^ 

Rloctric Llghtinfr 
FLUORESCENT 
SEicn FtaaheTfl 
NEON SIGNS 
EleetFO FfaLing 
RADIO PRINCIPLES 
RADIO QUESTIONS AMD 
ANSWERS 

Radiu Tubca— Fhoto Electric Celb 
Eleirtric Crartra 
POWER WIRTNCr 
SubataLlon^ — PnwcF Stalion Plana 
Flati.t Management 
AUTOMATIC TELEPHONE 
Autninatic Telephone Switchbi^rda 
Tbe TeL^^^Eth, R^;Uiy System and 
Codea 

ELEVATORS aND 
CONTROLLERS 
Elevator Wiring and 0[H^raf-Sne 
Jnat.ructiona 
MARINE WlRlNa 
Electric Ship Drive 
ELECTRIC RjULWAYS 
Eltctric Heating 
AIR CONDITlONEMO 
Motion Picturea 
Domestic Kefrigcratinn 
Air Compn^aan-ra 
OIL BURNERS 
Tampa — Wiring Calnulatjems 
Ral[]r.r{ng — 13 rasing 
WELDrNG 

Eioctri>-Therapeuti ca^X;-Raya 
Automobile Starring 
Automobile lighting Syatema 
IgnjtEnn 

Elecfdcally Operated Toola 

WafTane* lnd«K 



YOUR OPPORTUNITY! 

"AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY "endnraed by hundredaol 
eiperienced workere, ynu tiM can profit by Gut prraonal ofrnerahip nf tbia good book^ con- 
tainingthn |iF*eika 1 1 formal len that every electrical man cap usje- Clear— et>f?ewe-^>^ plflSiv- 
ipg Che eaaential facts, flgwrfa and ralea uB^in good general practice— and fully lllualTat«L 

1440 PAGES A Prattical, Quicks 

2600 ILLUS. ^ Ready Reference* Gives 

eompEeta inatruction 
and Enalde Inf ar mat inn 
on electrical subjects. 
£ver^' point eli^4kfly 
plAinidl in plain lan- 
guage and with dim* 
grams. Subjectii ar- 
ranged progreaalvely for 
tht student, and eom- 
pIctB indt*-}! makes In- 
formation instantly 
available to profcaslonal 
vorkeiH for ready refer- 

eriH?e. A tirnift and raeney 
saver. A competent annl 
dependable guide and 
htiping band. Sooner ar 
facet ibh baitdy bi^k 
will anaweiT impottAnt 
questicna and help you 
to haadle effleiently all 
kinds of eleetrlcal prok^ 
Ecm^. 

"LAUDELS HANDY 
BOOK OF PRACTI. 
C AL ELECTRICITY" 
Id bringing a helping 
hand to hundreds of 
“wyrkons and if you will 
agree to e^atalne It, the book Viill be oent to yvU- 
on approval far one wet-k'‘s e^aminatian. If found OrIL 
to youp it can be far in -L rrKincbly pa>nnentB ol 3 LOO eaeln 
If not sadsfacLLiry, hm>U. i» lu Im? rnHurned In one rn'oek. 



4 



COMPLETE 
PAYlj A 



TO GET THIS ASSISTANCE FOR YOURSELF 
SIMPLY FILL IN AND MAIL COUPON TODAY 



ONLY IMO ....ask to see IT!--- 



I 
I 
I 
I 
I 
I 
I 
I 

I 

THEO. AUDEL A CO., 4 V W. ^Srd St., N. Y. | 



THEO. AUDEL & CQ., 49 W«st 23rd $t., New Voift 

Mii: AUDELS HANDY BOOK OP PBACTlCAL 
ELECT RIClTV (Prise *4 Itm 7 Daj'a' Free Trill. IfO.ft. 
I Vr-ilL remit $1 En 7 day's and |L monthly until $4 is paid. 
Otherwise I will reLum Et^. 



Name- 



Addrew- 



GwupatJicin- 



Referenee- 



P- Mr 
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I Traill BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 



Men I Train 
Win Success Like This 

SIQ a Week In SfMire Time 

"I rctreircij tfimt -when 

I WDJi uti tnj^ teFi+r^r, I rfuklr- 

rinn'l B«i ln?¥f Jf-uU <;!Pn ffU'e fiei 
j[ir fldcb JL aiTjiil -limipijet 
I made $ 4 lDO in a }i'euLr mdlii a hlLlfn 
lind 1 havH made an uf tin 

it -^vrk fi3Pt- apara liniD-/' JOITX 

JKKliV. 1337 kalamalh. £L* l^fi'nvor, Colnrade, 

Salary Increased Sl|flM Vear 
In Radio 

"'1 linTB Iwpn TT-fliilrirlj^ i'mpilorpd 
Ir^ kudio Jiuiec 1 have 

beu-n tlhlr^f EtipEilkeer ef Uii^W bjaiid- 
Ci\ 3 l and nt pi^>pant tims 

II m Chief EnKiiWf«-f Of W|X3jJ, Mr 

saloiTJ Sui.i inL-l-e 4 i.ir 4 »J joar 

jiince BDlerinIC H»dli:,i end ere>Mt |j|. 

R-i\ea yciil ful- y< 3 k\f tratnir^;.” JULIUS 

C. VESSELS, Sihliun WIJUIF, ClmbLiuiDafla. Tcnii. 

$200 jl Mo-nth in Own Business 

"Top Mi-™rii] iTMirn 1 have In 

bud-niua ferr iridikirijE -n-E^dDil 

SJLi[i a inonLli.. Buduc-iie liod eiep-dhlr 
lacrcuE-d. I hruvi: N. K. 1^ 1^>- dJ^aab. 
for IT 13 II xtarl Ln Ihls Artd." AKLIL J. 
y Ef tl L H S' J-: k , [3 Q Q \V, TeillS Ave„ 
Ciop» Creeht Ttxnai 



Here's your opportunity to jEret a i^oocf job in a 
field with a bi^ peacetime future! There is a short- 
age today of trained Itadio T and Oper- 
ators, If you’re in a rutp woiried because your 
present job has no future— find out about RADIO I 

thi: Cou|Kjn 4 I w|]l ti?ni] yuu FKEE my C^-iFaffe'+ iJlua- 
t»t£f] UiKik, RICH REWARDS IN RADIO. I|l (icficritj^^ mnny 
f?44ctnMmlS liTK# of Hiidl-a iuh*t hOw N« H. I. traina yuu 
al hijnso in apare Ume ; hiiPf you learn by ImSldifK; fiucInntFn;^ 
ftiMijo Clrcuita'HT^th SIX B]G KITS OF RADIO PARTS I iend I 

ACT NOW! Many Bkiginners Qulchly 

Make 55. 510 Extra a We«k 

M.irtjf N* R. T, StuaitiiO wJifcv in, m F-XTRA MONEY In 
spare limo while Icarnlns. I aend EXTRA MONEY JOB 
SHEETS that teU li-uw ta rla U I 

RiVHtrici'w, probably in your neiirlibarhiMMlH there'e Toom for 
a Bpara and full tdene Kadta Teehn^iaii, Ma-n»' Apare llmu Trvh.- 
n^Uni iturtinic thcFr tFwn I-TiLL timo ahopa .... maldns' 
$30, ^^0 n w«l£ E 

Othmf lake tfood-pay joba with Radkt BToadcojitinjr -Sta- 
tlcini. Many more are neederl for Gover-nTneht jolws ae Civilian 
OprratorBi Tc^hnicjanB. Itadiu Manufaeturera empluy tropne^ 
TechiikEatLft la hdp lllli Gna-i^crriincnt wartime ortleini. Aviation* 
Commercial. Potici! Iladio and Loadspeaker SysteniB Continue 
to be live, jro wins' beldo. Ami think d the NFW Jpba Tetc^ 
Fteciiueitcy Modulation, and ether Radki devekpmenti 
will open up alt3er the warl I tive you the lUidio knowEedffe 
regiiired fu|f Juba 



Build These Radio Circuits With Parts I Send I 




MEASIT^IMO 3 &lftTRU- 
MENT. BiiLli early In 
CciiiriE. Uotr lE 10 3 «-- 
calc dcfeeilh MTvlec 
liudto-jE Ln □■-kt?li- 

hL-KrlidDdi eetii- J’I'STRa 
MONEY M-bkle FPU 
laomE 



SUPERJIKTKtfOnVKt: tEH- 
CLiIT- ki.M 7 e 1 veB. L^rral acid. 
DlBlom SMul-r^Ps. Build it 
■with fTflftfl j p-jpuiLy. U»alt 
in make fttfrClfiatijiit tcsli. 
^■ifpftflimeP 3 lr*i pFavc wl^rtt 
FPU t-yhl^n fruni my lllii-ia- 
trated Whadelb] 




A. M. SrOSAL CES- 
IlKATOR. Build at ^lUir- 
At»Ef, It pE'^'^^d[^a ampli- 
mdf -nundiatulPYl »l.jJ;aiLl 
for leatiaF? mvil c-x-peri-r 
EneTilriil puTTmiwi. I ac-ad 
ilU parE^. Ln*l-rurfcionP, 
fur huildinF -*nd 

etkar Radio Uollfl 



By the tima you^ve con- 
ducted £0 Ectf of Experi- 
ments with Radio Potts 
f tui^ply — have mode 
hundreds oF measure- 
TnentS and odiustmenti 
— you'll have voruoble 
PRACTICAL experience. 



r ^/MD OUT ABOUT THIS TESTED WAY 
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^hcAmcuiH^ 





Citj-. 



. Staitc-L 



AildraLS 



$40, $50 A WEEK 



How My ^‘50«5D Method*' PavcG the Way 

to Bigger Pay 

My ”E(K50 Methn^"— half t=ii[dinj? nnd testing RflHid Cir- 
cuits, hn-lf frun^ Slluslrs.LBil j£Ms>ibs — Iasl tesU^dn proved 

tri^ttiiiLV Thiule htjw n:ii]ch you'! t learn by bciLdins the '‘Super- 
het” cDd McA3u?inpf Jnstn^incnt il;KwtrB.tpd b*tn-w — by cop duct- 
ing of eJt|:ierLnii^ntfl nn the.qe and other cirenits you huild 

with, uarta I auppiy I you kiiow it you -urg "old fnends"' 

with the TcSrnnl*? of Itadb:, Vg-y run j'tiur owu Sitnre Time 
Shop, fix the Kadjea- of your frleniia and neijfhhorfl — pet paid 
while lenmiTtR ! 



Extra Pay in Army, Navy, Too 

Mi>n ]]hply- to KO Into halilllMt^' iirrvSce, Jkbldl vrs, 
^ldlu^^H, piurleieH, shoahL nirSiF th«h C-giipiin >iuwE 
Lc-iLmlne HudJu hvlf^ pion Itir^t iiMlA n¥\k, 
prr-atLe^e. mete Lut^trsUim duUe&, ^lUCH HlOm:]K 



itrodt -atiw In fleb-t'i^e iii-e N. A. i. stud^.'4tb$. 
pvcjd Kadig iuba, -nftvr Bvirlti-tce BbiJjd. 



PAY. t\ lua- 

A\*a |M^^[lar«^ ifiv 



A Great School Hotps You Toward 
the Rich Rewards of Radio 

In yccTTf ^linco 1^, U. L pioneer<^J tho hoin? atuJy 
^dlo, Tve B^n my lYivihi-Kl K^lp LhnM!iiin[Li jump Iheir pay. 
It's not a ^■’miracle cure" nor a ''longr chjmc-e" operation. It 
is H t i nne^ LN^ntcd, pmgtkjil ^'cy to prei>«Te for c Full tim-c H-odio 
job payieiB up to $li& a week. atruj^Unr aionir by 

ymi '‘toniti up" wLth an ‘orKanisotion that htiows h*w 
to help hfifi-Einrifirj ert fttark-dr 

Find Out What 14. R. I. Can Do For YOU 

MAIL THE COLTON for my FWKE 6-S-pajfo book. It i4 
packed with l-tadio fseta^ thin-ffn you never knew about oppnr^ 
lunitii.3 in I^Vondca^tiny', Ttn-iiio ScrvicLnitv Mimufacturtnir,. 
other Rndio fltflik. 

You'll read a complete deaeriptEnn of my Courae— ‘‘"tti.'i-.'Ji) 
Miiilhod^’ — tJ Experimental KSta — ETctrn Mi.ini?y Job ShEcCa. 
You'll ace the fcacinatfnir jabs Undio utfena and haw YOU i;iLn 
train at hfjme. No ubliAation. If yriu waul to JCMP YOUR 
I'AY— Msiil Oupoh AT ONCE I J. E. SMlTK^ Fh-ealdent^ 
pEpt, 2HFf National Radio Instftuta, Wasiilnirton» D. C. 

Training iMen 

Vital Reidio 



BrgadtsfitmR Gtotloia 
employ N. R. I. trained 
It^dio Te^?hnii;;iRna as 
operatanSr Instanation,. 
maintenance men nnd 
in other capaeit tea and 
pay welL 



tipyw Tjwriy 
IlMlIO T»tl- 
B30 a 

r»fiiiLbr jDlt9 



far 

Jobf 



Aftr// this fy S4- fi&qe hook FRBB 



fn E. SlMPTHp PruildeUt, D«|H, ^NP 
iN^lii-ilkBal Ifad^Q Wjililrcttin, D. C. 

IhiiLf Sit. Smith: Msil IrtO FRh-K. without cblijsatiwtr, yoitr RJ-pjtEB bonfc, 
'"Alclk I^^Wfltdu- In KulIIu,'* w'EUcIl painLi out Riiillo'd- u]KriLirMLtiLi.LDi d.qi 1 
tflIU how you trolri mpn nt humD to he Riidiu Tficlu'Es^l-n.nai. t&fa 
irijn vrlLL colL. Flv:idiu wrilK -ai iJriiiL iiLdLci]^*. > 
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(Conlirtyeci from peg* 10 A) 
POWER TOOiS 



WAR WORKERS! 




Completely illustrated— covers history of 
gaging, measurement in modem industry, fixed 
size tolerances, go and no go goges, assem^ 

bly practices, non-perishable gages. Visual Gages 
and comparators, Elecrtrigagea, multiple gages+ 
air gages^ thread lead measurement, external 
and internal measurement, fits and tolerances. 



PrOtACfirtg iOW hlad« in siaraga ^^..,....10^ 

Drill pr«is u^d bi JTQ 

Haw la iTfalce teletcepiing gauges 

Tap end die liDldart for ....„13T 

Heaver laihe -chvck ,..,......13/ 

V-groove in lerlli* center.-.....^....... 144 

Drill-preii pelHhing arhari.. 144 

AnlV-oil «ling«r« far (pill btoringv .......145 

Machining with turrrl«...... 144 

RADIO AND ELECTRICITY 

finl oid For receivart CP^iit 7J.,.., 155 

Fau>r-un[t A.C.-D.C. sludant receiver (Part 2) ...........154 

Cloth-cnvtrad cahinal modarnkxei old let ..15S 

Aniinne caupler luppliet 4 nceivvrs 159 

Cultlng mPchl-nv (Crawt wElhoul injuring ihrendi.. 159 
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LUPOKT4NT NOTICE 

J.C Is Ihc tntcnlLcin 4l tllLi I& prorldc Its readers wlUi 

IdJoruuiaefti rc|Aj-dh»i{ Itic ]i£»t in lUtt mD«lisnLCal 

&ti£. wc tflJte BO TespomJBllE(y to whAtnpr the dJMiefurw «n- 
tamed m Di±r erElcIfti are carered bgr patents and ulyEse readers 
to inv»ElF-ac« thLs Subject Oclere usm«, at 

prQducte, madilEiee, cr pracessea dest^rlbed In order ito evodd 
wsibJe linbllit^r ler pAtcnc infrinaceHtat. 
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ia IremF Tii^aLiB. aliurtas'CJ of Bk 1 Uc<l 
im^n Uy oil ol induct rj-. DrafldiTHiTi, 

^ ofputrjclftCi: , msehino de^i|[HEra, tno-l Tn:'l 5 cr 5 . 

ehJnib'tfl nre ur^ml ^ml tlic juiV blB- Ex-ecUMvr.'^ 
txw, fuL’EniGTi. aw? iivimteu 

to lid[> L-i-iHiiiJoLt i>iJr trenHilufiiUi jn-uttuclI^Sn tHufiram. 

Far Prdduc- Use Spare Time/ 

L Demands Itearn At Home 

hlf Men As ilLlls HE onc-tinlf hflxir n d»>' can 

Av TQII (ini' wnav r™3“«e siurMclsEnii remlU^ tn flrtnsf 

■itr^^rr unH vri-uv N;<lu«ilLun, 'rf\OTv [niie- 

more th^nn-tfcsiE traittirnJ wtiich 

will he, vfft£-cl-rl in yoLir efivtd- 

rri In pE>ftnciiLiea for trained niEn. 

W been BO to Urt tl-Si tmEnloj^. 

"i Amt'rJcan Sfhout wn» fDU.mlL-ii 

n^h O'CC i^T* aCi. tf, pc 6 i-[de hamo 
U liMltnr ur ; Ind}' for men UTirf wnifiuti who 
of th^^nn 3 ^ missed the iji^uortiinity to to 

UN tn knmv he’hctil ot col]<-ai; and to maky 

In ^X. for you io LEx\rLN AS 

tn Hirtkt vm F 

.Vikv Jilants mijra bMi-X 

Indeed, yon nr«; nAurnTils AvC GlTGOt 

badiii rtuHt DOW. J*CWar«S rtAC VAVHi. 

fkivornmcnt iVq:ura sT^ow Hint srpadn- 
a-‘ ■ nui^ tjf spEcSali wiJ trninlnn uf ttiilEpo 

■ctric].anS| mb- Eradt, nvprH«t‘ ovlo- ^-10 per Wijfk 
-fif Machiniffts, mofe than urode in:buol pyadnntcH, 
serintCfidents, missed tkij cokEt-ir?' trniriLSiff, 

« All 19 -P‘rtli# Umw yfiiJr upp^MttiPifcy to Aet 

1 Alii rivTlx fly jirjttiiilEKed trsiniPFF »i hom?. Mon? 
. .No m a 1 t L- r thEin noU'il priuentor?. GtitfluriirM. 
:Le or pfo^owfon ami osociuivce hrlpH to nrcjinrn 

r pl 4 i.ee fijr you in Amt^ricAh Eichcml CoyiTsetfi. TIjIh En-- 

cjin till? li'uin- Jtniction is tniw avniluble to yt 3 u sit 

lilt III your owtL ?i t-e;ath-el!i' luw cc^^i Hbil i:iP 

TTiniulily i^ftytm-nts. Wsito now 
for dotuils. Clip mall Itiu cou- 

AN SCHOOL pun^then* U no oaliEcitj^in. 
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War Produc- 
tion Demands 
Better Men 

It in duty yon o^r ynar 
g^ounln'- yolirfci'ir. and yrj-Hv 
falnily, Yoo abnuld li-ticiw more 
iLiid njuri- hIjl^uI: yeme joli. You 
ihould be prEpprcil to ad^■[lo^lo 
3^nd to iictept the rr^-poitfiEbEU- 
tf™ tiT the men oEii^rtd of yiin v-o 
that They 111 turn may cli-mL stud, 
ctimtiiuii lake ynii with tarm. Nij 
matter whut your iin^si-ut jo^^ 
ym^u ahould Ir^Ptl t 4 * do iL WXUiT or 
team how to do ihe Job of the mnu 
ahcuLl of ycin. You hfi«d tu know 
fihri:jri/ □ i.'d pfnvtfr*'- tn nii*ko 
our ti-eTnendnUi: ^rap plants muris 
•protUietave. Vesr intlrtid, yon urc 
iiL-odwl nh 4 -McrtiVd fcadfi^ rtuht now. 

|>rbftsifi«n^d&ctriclanS| Mb- 
chine Designers^ Machiniffts, 
Foremcn^r SuperintCfldenta/ 
Maiicigeifs Can All Prolit by 
Home Study ... No m a 1 1 l r 
wh-at ys'iiiir trade or proIowE&n 
Ebi'i-o IB a Iwittcr pl4ice for you in 
industry^ You can lln? iPUin- 
inw nciiilya Piffht In y^ur own 
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greateat t^uE!? ihle h«lj> lathis present emergency. 
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Our "■'Fatflnt Guide lor the inventor” an&wer* many imiKirtiint 
concern inf 2’ut«nl4 tKnt inventor? cf^nvUmtly b^k- It- t^lLa 

wh4t driLwin^b. ikt^ibic?, M.rv Eiec^jiiftiii'y lu afjpb' 

for a l''iLt±f'nt i Kuw pE^utcct your inv^-Eitk^n thruufti duted nnd iv1e.>- 

ncaecd di»cl«WTjre: hQV to do thi* AT ONCE to BnfQfnnrd your 
rishta; hew Patent OJTice Re«urds> can be checked to determine 
whether the Ikivantio-ti la pk-DbB.bly pntcntAhle before filiiij? feev need 
be paid « difrtuaacfl epata invu^Eved nnd n practica.1 way these can be 
iKflld ue the BpplEpnchsiri prewncuci^. It telli how acme fnventers ee- 
e-ured finanEJiil backiTiff; Vw^w mnny simple mventlone hnve proved 
Ini!^ metfesa?* : hnw Pa+enta ceverinff impravemeaU 

nl(o cun be pt^iitably utlliied atid matketed i telSe conntlaaa ottu.-r 
fB«la of Interest. 

Why You Need Expert Assistance 

The Patent La-wa ^ere bnacUd for your teneftt— to clve you prote- 
tlcn f*?r the featurea of yuur liit-K-cLtiuii which are Fatcntable. But 
thc^c fcaiutca must he lee:ally und concincly set forth in the ftjrrn cif 
“claiiaa." TIsla phase of the prirtedon; is lo complex that the Pmtent 
Olhx:e ndviaaa the Inventur to cnfufc a cempetent Reiiiatcrcd 1‘siicnt 
Attorney. We maintain a laryt stiilT—carefully tralneil refipitcrcd 
patent acterneii — ei^peri draftBrnm — ejiperieneed aearehers to 
serve you. W'e have been aervJner inventore for more than 20 yeura. 

Take First Step Now 

With the Patent Guide you will ixweivc alio Free a ''Record of 
Invention" lorm which u-il] cn.nbEe you at once tn eauiblish 
thc dulc thf yvuT lavcntinn, before you iilt: your Patent appli- 
cnlion. TTita step costa i-nu iiothiTif yet may be vltai tn yaiir 
auccees. Rememhcr— in. Piitcnt Matters ^ ACTION m 
TANT- Pc3aycan be costly. Mail 
the coupon in an envelope, or 

nastc iton ft penny postcard iMOW. CLARENCE A. O’BRIEN 

Snd 
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NOW Is the Time to 
PATENT and SELL Your Invention 



Now» more than ever before, is the risht timt patent your invent 
tton. Why 7 Because man nfacturen* everywhere |>sreflent]y etiEBff^ 
in war production are looking ahead to the future by huyinjr up 
patent xiehta now. sir they will Lave new and attractive licnvH tiv 
muke and S4.-I1 lc*r eivEliHci cuManmntinn as soon as the war is over. 
Thib Ml whii-t bappcj^eil durinK nud mfticr the? IjiiSt war. Hence, the 
smart thinff for you to do fs to lock phead to tbe future ten. Protect 
your invention by applyfns for a patent now, w you will he In 
position to cash in on an oaitright saio. or on the royalties your 
invention will hrinir. 



PatenI Guide Shows What To Do 



Qhil 

FREE BOOK 



HARUEV a JACOBSON 

"'l^''orrlay of Youf fruit" 

R^iT’iUrce PatRiit AcV^rHityi 

21-M Adqms Suildinq 
Wesihin^lon, D. C. 



IMMEDIATELY MAIL COUPON TODAY' 



Pleaae send me yout* dfl-Paj^e "Patent Guide for the 
In yeti tor" nud your specially prepared "‘Pecurd of 
Invention'’ form FREE, Thli request does not ohli- 
sate rue. 



Name 



Address 



I City. State.... 

B ^ \ Please write or print plainly.) 
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Whare-fe-Buy-U mdesc 
of ccrnmercinlEy 
obi# PO|>iilC]r lnvenHan:$ 
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shining unit now on the market which of- 
fers greater convenience. Two wooden 
pins paralleling the sides of the foot plat- 
form sci'vc to hold the cloth down^^ so when 
polishing^ the cloth is pulled upwai'd in- 
stead of pushing it downw^aid. Within the 
unit there is space for storing supplies^ 
which can be reached easily by swinging 
the top cover to one side. A hook keeps 
the cover closed so the contents will not 
spill accidentally. 

Peg Board Is Daily Reminder 
Of Household Duties 

Housewives can give their memoi^iqg a 
boost with the aid of a simple reTninder 
plaque equipped with sliding pegs which^ 
when pushed to the left, designate some 



Folding Table Has ^ots in Top 
To Form Convenient Handle 



Designed for easy carrying from room 
to room is a small wooden table that folds 
in the center. On either side of the crack 
are slots that form a center handle. Placing 
the fingers in the two openings and lifting 
folds the table. The leaves lock with a 
small metal piece that hooks to the base. 

Shoe-Shine Box Saves Low Stoop 
While Polishing With Cloth 

Eending uncomfortably low to shine 
yonr shoes is unnci;^s|iry if you usejg shoo 



particular duty to be'cariTed out during 
the day. No writing is necessary, and the 
pegs are not removable^ so cannot become 
lost. The owner may prepare her own list 
of tasks if slie chooses and mount it at the 
right side of the plaque. Setting the pegs 
in the morning provides a day-long re- 
minder of a 11 the things that need attention* 
(More Popular Invantiani on page 36A) 
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ARLES ATLAS 

Ptirt. AZfe^ 11 3 iH t a 3rd- Stne-et, Mew V»f44, N. V. 

f want i1i« piTtof tiixt jwjr ■vxccnfi or -"l^naaik 
. . ™n iwJp iT^Hhc- me u Kcif/ hCiui^-Kive tikv :6 

3L4<H]thor, IlUlks; bCHly bitt Ifpviii|<ii|inlvni. 

Kcnil 3 F^e yiilijr KheK ttonh^ ^^ElverLDii.Lnd? HifaLcIi mitl 
Sia Abll|^;kLbi^ 



^FLiihifM iiiinE qir write p-liilnlyli 



HE Mailed This Ceapen 



J. G. O’BRIEN 

Atlei Ctikmpi^ 

Cui Wtitnvr 

ThSii h nn CTtlSrwiiT 
St 41 u r -i li 'Ci-t of mi} of 
Ciurl^d Atilt' -L'lUEOr- 

bjatl 



and Here's f he Handsome 
Prize-Winning Body 
I Cave Him/ 



He 



J Gp O'BRIEN s&w lYiy coupon. He clipped and mailed it. 

■ He got niy free book ana fallowed my Lnsti-uctions. 
became u New" Man. NOW read what he says: 

**Look at me NOW I ^D^tiamie Tension^ 

WORKS! I'm proud of the natural^ easy w^ay you 
have made me an 'Atlas Champion'!'' 

J. G. O^Brien. 

“I'll prove that YOU, too, can 
be a NEW MAN"-C^aH<^^ 

1 d^ri’t <^JkiT4- how or yotinff jtfli a.re, how ashamed of 
y^jur preflcnt physkal condiliOn ynu Fnuy lie- If you can 
Bimply ralait yauir arai and flex it 1 can add ^Llll 
MUSCLl^ to ynur hkepB- y-eS, on. -cJich arm — hi dn^ublc- 
qukk tim* t Only IS mEnutcfl a day — rJirht in ycur own home 
— nil tlic timi^ 1 oak of yon! And lhcr«"a no if 1 f&$Ir 
I cm bf^jjidfin yyllf ahouEiltW, ynuw luick, dcwlup 

rouf \vJio3v FikUtpCUliir I^iyalvrrt JNSlDE] 4i1nl OUlT^llke; 1 i74iO fuM iiunti.^4i lo yoor chcMil, 
y<n-u n vii(pe--IILke Krip, mnk? thuuc OC yGUtB- ILlhC kl^d [lOWvrlul. 1 C4UI 4jhoot now Jlre-nZlJii 
Lniu 3 'uuF vld buelKiKntllCt CsecCke thiuEb!- JtiUvr urR4iI1ii^j Iwlp yo-U Ctkm your body fO full of 

f pvip, Vi|k7r and. r«d.rblcicHle4l vitality thiiL sFciu vluh'E ivv] lli«nf'E rvii'lli ’''Ht^ndknp Fr^nni" 
rft for -fMvakFiasu. and lhai Inzy fcdiriK! Befo-ro 1 ff^-l EliriJiizk -^vith yGU I'U lhl^^4 yOBT 
v^'holE fnunc- "mcsuiired” to a. nice, nEiAi''j. beautifu] auiil. nf imiHciel 

Only 15 Minutes a Day 

'*I>Ifnnmii TtiUtan}'-' TTuit'fl til# tSc:4#t! Th# ld#nt1cAl krlTlirtfJ rmptliod Lh*t 1 tny**lf 
devc-Lnpod bi> diju^ii iriy b<>dy frohl ih# Hjcr^wqy, Akkiuiy^cbi-sLcd wi^aklLr^ J w^lb uI IT 
to m 3 ^ Orruont aupop-nuLn phyaSoatl ThottMlldft of oUl#f fallow j arn IwromilniC Tnarv'ttniiLi 
phrtkli.NLl uihOLlmcim^— my way. I plve yoiJ TiO Ff'di'-PtJi op conlraption* tO ftKil with. Vom 
trura to dcvcJop Mlrr-nf^-th lhBi.iiLxh '''/lyridiKfr T'l'r^^fPS."' You skinply 

ulLlixe UkP bORJiifjYNY n^vxc-Lr---pon'r-f Lo. your own God-sF’LvcD. body^^w'JLMrh. 

It hnerCaaE suutl cniJtipLy dunbln-qulfik |.ntci rEcil, iiotLd LCVe ML'flCLE. 

My mrlhsMt ''J/yjinmic Tfruf^K''^v.\ll turn llie trick for row. So 

ihiiajy—Jtvery c^crrcLwj ix priwtic*]. And, iiiiuk, oO tftayE Spend only IR 
inJnuiea n diiy in your nw-o fVnim Ihc wry ulikrt 

ynu'Ll bE uiiLnz rriy mEihnd of '“'J^^Vdermfn a.1mGat 

unoonBcioELsEy ovtry nnlautA of ihn day w'rt3hlri|ti bn-rid-- 

ina OVEP, ctc.“to BflLU J^lL'i^LEi ;liid TCTAL3TY. 

''EVERLASTING HEALTH 
AND STRENDTH^^ 

In H f Ult 1* ytsj tn itrilKht-fTcwn-cna-allOllUJEf lunqniEP. 

KifkM with iJiip I nt I nnnL plrfiirtt cr Biystlf und 
rEliflim WHO tiFtamr NKW MEN' |n my i^ay. Lit me 

a3icnV jmik irtiil I hulpi-J TI3W^T ilfi. J vmn do frar 

Y"On Pflc a T#«l [tii-ill. HPnrI far Lhlf hi-h* |«d«V, ..IT OXril 

CHARLES ATLAS, DapL^D, IJ5E.^3r#SL, Hew Yaiii.fl. T. 
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ATLAS 

An i| n I r> u r b E lI 
ItkOtP iff Churlc" 
A L I4 E . 1 a ■< « T 

41 iid biilil#r cd* 

llH> tiEir -Thn 
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Some of che ingredients of “Prestone” anti- 
freeze will la$t from one winter through the 
next— those, for example^ which protect the 
car against freeze-up. But to give protection 
against freeze-up is only one function of a 
good anti-freeze. A good anti -freeze also per^ 
forms other functions, just as importantp One 
of these is to guard against rust and corro- 
sion - ► - which IS why all good anti-freezes 
are “in hi hired These inhibitors do wear 

out; and when that happens the car is no 
longer protected against clogging and over- 
heating caused by rust. 

That IS one of the reasons why yon can- 
fioc use an anti-freeze indehnitcly , , , why, 
for instance, we guarantee “Prestone^^ anti- 
freeze for "a full winter's use/' and no more. 
NeWf fresh ar^li-fre^ze is always io be pre- 
ferred wer an/i-free^e u^hieh has 
a single win/er^s drivings 

If, however, you decide to re-use your anti- 
freeze, take the following precautions; 

If you stored your anti-freeze during the 
summer, take it to your dealer befm^e putting 
it back in the car. There arc 2 good reasons. 



Tb make snre ti?as ha dirf^ or f(yreigfi 
matter has spoiled it. (Cans frequent- 
ly rust through from the outside and from 
the bottoiru Dirt and foreign matter will 
clog your cooling system badly.) If your 
solution is browti or rusty-looking, don't 



bother to take it to your dealer but discard 
it at oncCp Be extremely cautious in this re- 
gard. Your car is a valuable property: it is in 
the interest of sound conservation to take all 
reasonable precautions. 

B To have the strength checked , * , You 
don't know, definitely, what concen- 
tratioci you had the end of the season, 
if your anti-freeze was “alcohol base/' you 
almost certainly lost strength before you 
took it out last spring* Even if you used 
“Prestone” anti^freeze, which contains no 
boil-away alcohol, have the strength checked 
just the same. You may have lost protection 
through careless filling, slop-over at the 
over-flow pipe, and leaks caused by road- 
shock and wear-and-teaf during driving, 

you left your anti -freeze in your car, 
and have been driving with it all 
through the summer, point B fahove) is even 
more important, for obvious reasons. 

These precautions are the very least you 
can take to protect your car. Remember, 
none of them will put back into the anti- 
freeze the rust and corrosion inhibitors 
which were there when you bought it last 
fall, and which have since been used up. 
This is one of the sound technical reasons 
why ntanufacturers guarantee aatbfreeze for 
only one winter's driving. 
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IF YOU DID NOT SAVE YOUR 
LAST WINTER’S ANTI-FREEZE... 



See your dealer at once and get "Trestone" 
anti-freeze installed in your car. As of the 
daic this advertisement goes to press (ap- 
proximately July 15th) it appears chat there 
will be enough "Prestone" aothfrceac this 
fall — after Army^ Navy and lend-lea^e re- 
quirements have been met— to supply all reg- 
ular users. We make this prediction because 
we have increased our manufacturing facili- 
ties and because there will be fewer cars on 
the road this coming winter, 

HaV^ your DKALEU CHHCK your CAE for 



problem for the rest of the winter. You will 
be protected completely— against freeze-up, 
boibaway, dangerous and obnoxious fumes^ 
rust and corrosion, You can place com- 
plete confidence in new^ fresh ^ full -Strength 
"Trestone'" anti-freeze. It is guaranteed for 
one full winter season. 

Fradifct 0/ National Carbon Company, Inc. 

qJ Uaijctwt Cixrbwie C^rboH Corpordiion 

GH3 

General Off ires: New YiTjE-k, N. Y. 

ChiCii^O and San Francis^ro 




leaks, rust, sediment, or loose connections 
which may have developed during summer 
driving. Make sure }oar "'*Prestone” anti- 
freeze is used in a clean, tight cooling 
S}'Siem. Then you can Jorgei the anti -freeze 



Tfcj iz-^rdf erf refisdered irade> 



tT^S THE SAME ''PAESTONr^ AMTI-FREEZE. no 
metier which conteiner It eomej in—metel cen 
or iQilafa- Jles. Te c-anjierirc melnEi Yer werllma 
Ih^ lamElinf' ■"Prtslpnc''' pnlP-fri^eie tan 
cfiiconf iinued enflr thit leei^n, and the 
sfur^Y Tipw {ug WOE lubs^itMted. Yaur 

«lpeler mar have eeni ar |u^f «r belh. bu-^ 
cirh-qir, difference in Ihe "Frmlane'' ^nti- 
Ireezc ih«r COfUaSn. 



ANTI-FREEZE 
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LEARN MUSIC 

in Your Ouin Home 
This^iTWay 

T HIMK of IT! New you can rtCtWuHl' lenrn lu tilflJT ynjur 

limtncmtJit, riiftal in 1 ‘uUf uwn hiinue, hy thin (ulibziuk- nerf RnPrt- 

rul ra*jlh«l. WlLiifa leuifninj; imuLc this V^n:? cnaLi lew IURP 

t:i£STS n finyl Nu [.i^inaLvie jjHvjiI* MMithi-r . 

a. pEDD}; -c-\lE-u frjr flbEEl tnll^Lc^ nr iLnylhinif Jt L tflK? 

yNiiira of phncli*;*, eLlhEe, Vonil pi*;h i‘P in.-lrUDieHl JUhJ 

pliaj^ EuwsLEr ilinik linibaliLy 4,'Vkir thuUflht ytiu rauJd. 

Ptays Tune In One Lesson 

^-HinyKli you Alhfl pLli^Eni^ n 
Janiili-iir inElrjcl^ lit tli-E Vvjy rll-»<t 
ili^, Nil ^ no kriAt ove- 

Uutti. Tb^Ai'A IwcnuHC ynsor Jenmiida ara 
in prlbl and litrmr^ fnrm, T^iK. elEtif 
iltaErjuiiJi juiiij -pLeiuPEft dhow yau what 
INj^ltlon U* 1ul:c- . . . L Ev«ry [tid\e Ld 
A>4iI tSi-TL t£KL In like a. laachEP at 
y4iur akl*. axpLalninE ao- you go uLude- 
Van cam.'! so -nTunE] 

FflE^E BOOK Eu^lnip 

rutt DUUn ror fnM’LiunHw fT« 
liooUet nniJ FrLnt hiilJ I'li-iurL- ^arptiiE, 

ThrwEi rujly tiruaUkn ^'u^ waiKlErTuE hureie 
iMiHly nnjrK. InammiHii aiiji|iJiAi|: u-iriEri 
nE 4 .*ilCd, >TQlb ^ i rmtlL, 

y. e. $eIiddI of NUfit. 713 BriiniiiiDk K. V. G. 

I'lpoiE jeimI me FSEKIS I’tirl ulid Tlrtur-n t;nPIDl« ujid Tlkuitralcil Dmit- 
Ic4- ] □□! inEcmrilfua In I he ill^Lt-lUikcnt cliftatcO ImiLuiV. 




L«Bfii4-cf Qultlitp at Honip 
I iHTTiMt mn«n mwe Jn j! *■» 
niMichi chilli ] h<JH4 Lo 1% 

v*.,r lc*=.n> ■!■.« Wurlr- 

Ckl ■«■. K . Ji.hni^i ciiy. in. 



(Od y(pu 


bare iDPlniniDnf?-. 




.„..P,.....™,._,.P,_1 


Plino 

Violin 

Guitar 


Mandolin 

SaNaphane 

Trumiwk 

TrnpnboMO 


Tfnae Oanju 

LfRuiolo 

Cnraol 


Piano AHHdkn 
HawYHFIani Guitar 
Other kaiirumnlN 


Nabic. 








KlrotiE 








lkly_.... 
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JlU^nJ'l 



" kr pf^firunal niiliL 




it^s Easy 
To Be A Contractor 



Lcnm to OBtirrEAt^i lb lilnili bai]dlaQtl» lO 14'ikE cunbiocllEiE juboj 
aod EniLhcQ piubey Oi\ tJLEmj lltrL-- ars 15 tip'-Lo-’-lhr-'niiaiJlB bauhi en 
builfiLDR-. f-AtJn'i^tq^iEp iknil Gan tT¥iciinE wbLcb coiVL'-r in lui intdrcstijiR 
-way, ih* ^ub-Je^da that CnniEnlrriiu biiiLtlErai ilbd iruu Iran Lore- Bhould 
kni™ tfH tll-e- ipniinl uul ui thoir juba. Itoof Frniriknc, Tha fnio-ol 

SciuarB. Ar^liii^^l-Urill IVoVii'iriff ^ruJ DebIeti, EjiE .1 m atjnj;. Painting 
□ml Decarntinfl-p ilBBtinit, Air L'-oniSiEioniaiTi BuildJnji. CnalractlaK. 
iJo^c.rtlc Fflnna fi 4 Vr| uLher atJlijrcla jire nil wcl] coYtretL 



“Boss" Carpenters in Demand 

Vast -piiblLp workl Irtninei'IsE kinfirclBr Bnd 

tlin- rapid c>E llbmEbuildluiti nre makinjE jabi 

for HKM WHO KNOW HOW. TIiohe bunki jiiv® 
].'nii -nnHch li^inlrtK. with them you aliouldn'L ba 
|iiffTi-|ii lb Inrkle any Job. fur nodded fantii cjui ba 
Ju-Und Lu ii burry. 

Coupan Brines Mln« Bookt FREE For 



Up.To^Daie 

EOITION 

Ttl^>*4 tirWiki -PYE 

|]io maiL un-ln- 

wu luivc ever 
pubkiihrd nn 
llH-ld AlbfCCEB. 

Cuminvtlori 



ANcaiCAf^ TECHNICAL SOCIITV Vflr^di^-iai Fvt?iiwhmwn iMit 
PB|Ft. fill's! at 5-Blh Strwaiy Chkaeui IllJinla 

ViHj moT 'fcio qw IhEi rt^tJ3-|]itf.^si |..u «f vomr elii4 Ivli "Bm Oilpr^ RklimLtlni' 

trip l.k;nirNrv[ie ' n-Liliiuiii my eI-IiiBiiiAM] *^uj. J unv Ita ddllTay Tbiicft 
<>lil-Vi ilu IF fnlljF In 1 e3i aHyn. I «1ll vmiJ ,i-vli kiilJ hFUF Llint rHily 

n/n H muni III lia.lil Lhn Infill rFierv. ’iF anly lltl.FPj ■ piH. E i.m miL v¥llci.L«d la 
■ iiy -n-Ay LuJEh ] h«v|i Llm IhhjLi. 






Cliy . . „ , . . . p . . Bt*Lv 

Pipuk ■Uflcli PL Iptiar vljldnE jvut Br-rtETU-lkinp Bmplc^D-'B eojew xod biHi 

oml H i.tI Dif ii|. IbuL -oEdi *“ piBui ui X evJhiwdso- 




^JlLTITtlBE 



HOME STUDY— LEARN BY DOING! 



IMPORTANT! IS YOURS? 
\ ^AIRCRAFT INSTRUMENT 
MEN NEEDED AT ONCEr 



f PREPARE in AVIATION’S 

MOST nr^K ft RANCH 



* AIRCRAFT 
INSTRUMENTS 



PtB^tk-elj rampIclE IriiitMfeg ; — oo ICfail inttFiifnrrpfi lumiiliDEl 
by tba schaoJ-^uiyrJH f4in -Hiil-taTin^ psniliimps -witlN 
nunalartarerR. iJHiait rM Ifttl^fTtlnt U^rk^ mnA npaiF itJliani. 
Scad lor CATALOG lediy p . p 



EASTERN AIRCRAFT IKSTRUMENT SCHOOL 



dept.G£| 



in -tAy £fnl" 

I II iEWARE l¥tRII£ JERSEY UTY< I. X 



Resain Perfect Speech, If You 

STAMMER 



h 

M Rvtnr atAmmDfer Ehould hsTS Uw new 12S iHi£e book ^'BLuurr 

M Huirlnig, ILM 4 ind CHkrrprtlnn/' free 10 BtiHLUlCrCTF, 

It deocrlbeA ^l-niliod Fn^r |be prlenlllie 

■ tli?]i uf Ruiinmerln? And ntutlcflnf. hletliod BUi-c.-tfi 2 lNlly ueed 
W at lluiiufi I:wtUnMj fgr 4l yrnrA— -fllaaeo lliOl. >:]nJflTBWI by phy- 
elclana. for riLlllTkloruail-ub. N^iblbKiLtkiiL. liGfijamin. 

Sogua. Dept- C|rc]c TpwOf . IddlAnatH^lig, Indiana.^. 



PHDTDEIIGRRUinG 






\Tc Eetrb yoU4)lik1i^p 111^7014 On t|M.ft tlFH. Eira Wfallf 
Jeiiil EkUliliih ymii inm praFIlAble tKawinYi* Yrith 
-tf^lilHU-nih.! wr fiirnkiA, aritwrl for afefacri at uinry. 
CUEB ill £bl| pnifi£uJEkt- tudd by pnoceu m Eradi.. Si'nd 
fW- y^r copy oar Ug- Illuetna.l£d catnkfi-. IVm rm-l* 
THE AUfiOfiA SCHOOL OF PHOTO-EHS*avinS 

Tnmp*F gifjg, -TQiFpL. pAl-riTk AiirOrB. RROr 

STUDY AT HOR^. 

IWItti A Ctiartond Educattonap Instltutiim 

avvrvti in iwaiNSSHkWO! E|.(iei:rlc»l, CMI, MaeliAHSMl, l>rflrtln|T. 
AreTi1iihrt.m-B[, E<vpm, AerTPOBuEle-xi, Eladlra, SEn^rliirnl. ]htLiklt:i|;Ei- Ini« 
itUhLrijil, Hlfilkway. lk-Lro1c-urn. Mnrkne. CtiennEcaL 
Coun« In AHTS ANC SCIENCES; FblLvHpby: b^enUoni 
PubfebL HmLeJi! EiLLHfhirELi J urLk-ikTudniHi P^yrTLOiajry I ilkM-loloKyi Fl 1 y 1 -lr•^: 
e.oakDj^: P^iik. ThcaLoKy: 3.«w; BnJilikeu an>J 



PubfebL HmLeJi! EiLLHfhirELi J urLk-ikTudniHi P^yrTLOiajry I ilkM-loloKyi Fl 1 y 1 -lr•^: 
e.odkiq^: P^iik. ThcaLoKy: 3 .«w; BnJihkr ' 

Cwnmn-E-B: Ai’i-^aiiLliirt ; Ai^krirmii-U-rq-i 4 « 1 -H<l«llcei A^ricukCiirek 
MeKinl«y>H«iai4vcilt InrorparatEM, 40KKUC, Sheridaii a?ilu0a 

BTCn>Y' AT HOME rrrrrERSONALPlICX™! ind 
LaIlOKIL Fa 11 N I 13^, mi BknrTt inrlCriH- 

tjim — 'trer I{l4,il00 Dtudenu HLr^ksd. l.L.B. Dvwep* 
a*-Pi-rdvd. All tnaLH fipnilHliF^d- I'pyrn'entp. $ 5 vnd 
foT-FllEE IhOOli. — "’Law aiuL Eiwucivii-GukUkaiKt.'"' 

AMCmCAH EXTEHlICri SCHOfR DF LAW 
be^L J4 -Mh ■ But Martin Et., Cl^lcega, IIL 



|AW 



SAorf-^ff MaMemafJes 

COM NITS W 1 T« 

^acHca/ 



NEW a-b-l FeSdrtB emw! Now ™ run kun Ibe 
■IpwUy, SlnpiiP^* ly^eni ol cakiiliLloc] i 



mcfi, tK^lilAn, ijcdouziLmjiIi:. 



3 lucd iiT dballa- 

_ . 'Ypa^LcF inilitfli" on Iht 

lAace. Lcam cuV Wtv lo I b|u»t by 4 fiR- 

lftr« wi;bout g^>-JuJhHin» malUplicartioo; add 

Lose culamni of lifvrrv l^'O liibi,p|h]. khaiEnCnE miibod 

Ltaju K^CKpqwit. llidi rukr. HurtOifi^Etf, lOtdriLbH, WOcMt 

■HKinira. pcBhL tic., su- Lwit aiiHEnirf volume Eom. 
' Hr wji h imrnm*. Mils V] JbupbM. SauUMErtii or rcbku3. 
I Anwn fntoeti yvuf mi|K ■ like n»niil powen. 

I Cnmfilttt dttalli,,.n»ll conpoa TODAY! 



t NELldHaL,BI»SbtffrTMSt^D«frt. M. 3 [H.dll 1 cavgr [ 

t Rrw m 3 iwwr ii<Uilik blieul 'ShiV 1 ..Cui 'MitUmMIka ILIfd T . 




f Rrw nd ikuik hlieui 'Slun-Cui MitumilbaiLnd t p 

I F^s^ekb] BtinpliAeifNiicJUioLiHL. I " X 

• +i- %\ 
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E lEaRKIANS 




Hr <^^r l EWlS. new. 

CCIYNJ; I^M^CTillCAL aCElDOL 
■SiM) Sciutb PfluilDfl Street, Chkisii^Op III. 

niiT'. poiitp^l^. thcb[R EJe<;> 

trhrul REifcrcjioc oniJ InRtxlietlun E-nC^- 
■tl&ifvdln. %Vitliirt 7 dayp s^Cltr rcetlvina 
(.be I 'III el-t-br-r rc-tum CticnE cr tiend 

you fJ, and si lucHLth U43|IL ad vertLaeil 
pElce of ^12. i* paid- 



FR£§ 
tRMl 

€ 0 eP 0/9 





ADDRESS. 



CITY.. 



, STATE. 



OCturATlM ADE . 



CAl/l^ Send tm9h prICx, wJih urdCrf 

SiMVK J^U if prclerfAd— you *ft¥0 

7^dm.t Cm trial Hil4 f*tvm prlvIlegOn 



SEE INIS 3 -VOLUME SET 
ON 7 DAYS FREE TRIAL 



Herfi at last! What every Electrician^ 
service man, radio man, maintenance 
man, in fact^ any man interested in 
Elect ridty^ has long needed! 

It's an amaaing 3-voluine set of Electrical 
Bi^oks to help you solve your eveiY^day prob- 
lems in an easy, pnactical way, and to increase 
your knowledge of the electricaL field. 

Written So You Can 
Understand It! 

The material k iivritten &0 you doti‘t have 
to wade through a lot of useless theory- 
It comes to the iK>int and tells you in simple* 
understandable language about any elec- 
trical subj^t. Every subject ia indexed so 
you can quickly locate it- 
" Covers everything from simple low voltage 
wiring to power house work — armature wind- 
ing, A.C. and D.C. motorSj generators, door- 
bell and a [arm systcin w'iringp hou^ wiring, 
electronics, automotive and aviation elec- 
tricity, refrigeration, air comlitioiiicig, etc- ^etc- 
It IS a course of Electricity in and so 
Indexed that it also serves as a UeferencB 
Set. Used by hundreds of Electricians on the 
job — !iejT,'ict men — iiuiintenancc men — Riidio 
men — students, etc, 

FREE WITH SET 

One year of Consultatioii Service by matl 
from the Coyne stafl of instructors. Act 
now and 11 include certificate entitling yuu 
to Ttdinic^it Service by mail for one year On 
any ppccial Electrical or Radio problem, after 
jTJu purchase these l>ookSp 

H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 

540 StHith Paulina St^ DepL 92-111 p Chicago, III. 



43 YEARS’ EXPERIENCE 

in Practical Shop MettiodSf Packoii 

Into This Groat Thrao-Volutna Setl 

The miTterial in these books duplicates as nearly 
as ia possible in book form, the practical ^ ‘Learn- 
b>'-DQln(i” training gK-en in the shops of the 
Coyno Electrical SebooL They are written 
around our practlCoL course of traLning by our 
own staff of instructors, who know Electricity 
asid knovy' how to tcacJa it in an easy undcr- 
sitandabLo 



1200 PAGES, each 
SJ^xll inches. Over 
pictures and 
Diagrams* 2400 Sub- 
jects plainly indexed - 
Handsome Red and 
Gold Leatherette 
Binding* A set you 
inVf be proud to own 
and use for a 



EXAMINE FREE 7 DAYS 

Srnd No Just Mall the 

CauftCriiE I'm ?-!> sure y^iU'U 
part with this set, *Hce y^U 
that. 1 v^'ant la &and it ta ycrU on 
7 dayFRLliiTRJAL. Mail MELpon 
t-oday. If you're saLisfacd witli 
hooks, Ecnd $5 in 7 daya and $J a 
monLti until Lhc rcRular price rd ^12 
is paid. If not BaLiBticd, scrid 'em 
hacJLiti 7 days and y^u v^ob'L ow 
roc a penny. 



DECEMBER, 1042 
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More Jobs for MACHINISTS 

and bieJE^ P^Y know thm work 

This IjLa; home-atudy and rcfcrunco ■EnTinie efivea you the 

giriLL'Iicii] fiinlH uci rnilch LiieB and methods ncH?d to 2id-' 

vAFvee in- machine isbcKp- work. Take advantaffe of the other 
man's ejcii^rieiicti as foarid in bookflr to irjlvei'our problems, 
Jncreii^t vouf efliciencji% with 

The AMERICAH 
MACHINISTS' LIBRARY 

E voluntAi — 3JG1 paiiai — IIIUi-lral.1*t4i 
lA COmbfnid hovne-sfudjr couna and talairendO llbtari-}i 

ThLs Ihbruf]!' o[ maetUne ghop prsnii:^ wba written tor pnctlmU edcti. 
|L PTlv-Q:j yon l-llS HIOIIIOiliC ev^irji' kind nf niualiliK- Hlicip arf^ri;:.. 
It fidly LaL1j», drllki, und other 3iiiu-lilJH> IDcilB snJ ItXlI 

□perailoii, skiDDmaUc: Hcnew maiclinifiBv ^peedH ami EeedM. Koar dc^Kik 
[iih| iH-EMlii^Uon. 4 Lml [inqrh jliiiI dk ^ork, nietaL Bu.rfac-> 

IDIT- itd.. oro. Pluhily writiaii — L'rrhi|r1rh:ly llhbscrated — tlw l>o^ Iciinl 
of help to tbi iwiaohLoe stiop maty who waiitif Eoadviutrc lii4nApll. 

Hi motley down— iptctol p«lc*— ooiy ppyvenli. 




EXJMIXJTION COUPON 



I 



I mc«RAW-HILL BOOK C«., ]» W. 4Snd NtW Verb | 



. CTtnin Efir I'O^u jjfOaiTsihl, 

wr-it« Plainly ariii liM in -hm lln«i-j 

>Tnm« r e r - 1 r . r ...... . e x ■ e .. ■ ei ■ ■ ■ ■ s ■ ■ t ■ Hi ^ 

IIpRIV AO Jn.'PH le F .1 ..ir..-F.. ... ...■ 

Ckp and SCatr.. > . d d . . 

INUiUkll ... r .... . d . . . . d 

Jffimc of ComriiW^ ...... Pll- 3 2-42 



pbldsaCty t= cI[LmiOr[qs Jot 
m^ru- - 'rnti; - ■■|■.c^ tor the 
^ can't nlart unlLI plana ara 

drnwtL Biilldincs, airpLiLQva, mztchinf'ff, 
fimSi tankSn bdd|t>«ei all D-Iaj-t un Ihc draft- 
ing bonrd, flo it'a no wonder ihnt erery svtHi dratc^Enaa 
has A flap jab. Tpb. morn draftsmen ura tipwlrd NOW. Tha 
pay Es ffood and ttie opportunities for advanceiDebt jsnzat. 

Learn at Home m Spare Time 

Btjiiii Tinw to turn spare hours Into mopey. tie n dnsJLjiman, 
ibc c>uant:ctJiij; ILnk a mcchanSr and an eHu£iD.eer. 

l.njoy Ihr wonderful appr^rtiralllra for praniocJon tJhiLt eKlat 
ll«fli'. N^O csperience or j^rtistlc: tnlrnt 3 ji ne«l£^d, You drill 't 

ii4hve to leave your present job wliLlElcdLrnLq(r= spiiTotime. 

Aurkn SeM, hpL DDttS, Driid Ava lE Itrk St^ difEUf^ ll, 

□eiiiit^mciii l^eiiil me IsrifotnaiiLioii rhvrr-liigppciclsl Erain- 

Ips la HibJecLy dbrckc-il hrL-ui^^ Nil 4ibLj£j.tl<]|| -im my pirE_ 

□ DfafHfld and l^c^lAn 

for IVIc-n and Women 
D AL-enUntiiMt and Audtiinti 

□ Ai'L'-hilrcfturE and buLldlnh 

□ Automotivi>^ Enflin<Ni-rmi|. 

□ Ku^inexx M^LnaAcment 

□ ArlatiOn 

NflVt€ _dd—...dd..d.d.d...d.._...d.. 



□ ^IrrirlcaE Rndiaecrfnfl 
C DIckc^I Kn Atm.‘Erlnit 

□ IflAh StrhiM:it Gourae 

O 

□ Mprhanlaal EnAlnccrlod 

n Radio 

PLltfiaLI Morchoiidbilnfl 



WAR OPPORTUNITIES IN 

ACCOUNTING 

Wat neeclfl eaCl for majiy new b^ 4 >|;- 
kt^epera and acronitbLUis. Tajtes and 
Eovernmentol rcffuLstLona deraaiuE 
iiqLtiy iTLitii for A1^ve^t:llElt:nt atjd for 
lEuiustri'd Enlarged ptsnta need m^ore. 

Alim, many iKrutant ajccwiint-iLntM src 
bcLnir caJ]«l to srEDPd at;r\1ccs. llils 
^|i>i!iuE u3lliSlLi] rMi|Kirtittii|y Iti wacnEii 
flitil lo hL^n not subject to mlll-sarv 
calL Thlo opEKdtdbLE-y will pdrSisG 

afi-iT TlLt wslp. 

Ymi eaci prepara tor tli-ssa opfpiar- 
fanli|»A» m rrmr* tim-B, ii.(. [wnw. at OKMer- , 

D(9 ?wE. fH 3w^rp cE Imuimr accoanlonti 

— niTiTBl— 

[»ndms«d,praclinu, latrrrFtraf train [ n. Wrttfr— fca: CrtK 
o^4vtp"Acm!niwiCT, eh#lY^«iH4on 

LASALLE EXTENSION UNIVERSITY 
A CorF«spolhlenc« fnstilutton 
Det»t, US 4 -H CH ICACO . ILL. 





Free BoolEler on 



PLASTICS 



Dl -Hf liM ddkairr. PiBLn Hl^ tirkrtAnrth I l illl M i 
■wtil^tB La pP9^-4r 4»-t lr pHiii iSrMdf uvitr mnf Vu-uOIr 
r-i-rr " pJouiaq h uh- invla tlji oil- 

iM nri^Tjn i.M PEitng- n l^u- ' '11 

g.'-n Q lullin' P ' ~ • Ui#r.dk. dhd UdHOW lAl^iMCl; hm- 
w'HMiY lopJc^Mil ■^•t^ii'-n 

■KquHnag. mMlMI. IUbrjC4Mq. b* 1* d.r*i«J t± Hblo. 

flTtl-cs Indiitfri^t Tfrchnl-cnl Instltule 

ILIiC-liUm. Ill H 

h,..^ V~iC;i- ^ ”■ Irn A--r|.V^ r . ■ 



pet IhtP Ihc ttH.fit tiUM— at HQIEE li-T 
Fn mVBn'>n t nrr^-r-AY iwi ErJnnOJtary miii-l-iiy- 

! . Tl I- ■■ sif : - rinrliJti:'iL:- ; far .M<-r'! 

iM.iT -- 1 nfirmiiK. i ■: or Bcrjr<’ nr j-niir troTi V;.ii. . ■ 

l=zT.Chl^ IIO^U: -rrbV -iUirni- V - =1 m- .-7 f .. .. r.; 

riLh?-, : i -'A- n ■ -.1 , I 4i7i.y ii^n-ln. r' > r . I--- <? iw I 

. -L]f bi - ■ ■■■ i-- Em Lriiin fr- 

tiPlLhC I- = i.i‘. Wrili- fi-r j ,.:_i; ||i^. 7 .^.ij 

S . ■ : ■ - ; s .:U ^or si snwi 

yiXTIONAL SOHOOL OF MEAT OUTTIHO, Iae.k U-^T , T|»le4D. Oh la 




(j'ri: 






imimm unoi^r [maac i»h mM ta£rt jiAi.^.EScEn' *n* 

«CFix^L-xmu^.,,lV *wm ‘-«m whr VOtOW alfmll- 
ijHanHTitT.tf^ AnvT ind wmtv iiKfiii: nikitMmai* OnnAB lonihi 
CiTBi bmwj. Au- Tnfi^ut AuimumL +ipf{jy^ pXMX 

In^ruasKi Bunufi^tsrTn,,, afl Of a wi ttll 4 f *r-el*Uilfl 

laadiula ani± La^^zlrliju. 






Tn tri Ebi nan lratnuBii‘ li^ iHC-ta iLoAd I 17 «ur imiXat 
HLfMiilk . . .T*^lra MMlricSklti. HiJnLjnu:#r-inTCfmiL, liwILnr- 
it iM HMiiir r#itrirL iiWhiR^bw ilia rip^-MiihR. 
TMdiaU#^ K*n M In H-apflv -pf |pk McdfraHr 

n-M. -WjtJH AMn-knn B«hT44 #T nlrfAtn IrtTil-rtirMi. 

San PKiiirkh Aurf. Okadtlf.CaUHTat. 




iSfiie 



at Hoi® 



E^piencItiJ -0[hEM:]rLU3]kiieiS. PiepaLre in ^fa±v- 
time. Kii.H.y t^Lrin, No iirt-viniiaeiparianiie- 
Ekee4aad, ephi l^on ^t\(m boti Rkimeleikt«. 
&}ju 3 for free frooL let '“(J piMcrtnnUlins m Fhe- 

fOjp'fflpti.?''', parCkuinra sini^ rH|kiJreaCD4;u U. 

AmeHcan School of PhoUwirapby 

1313 WiehlWE Am., DopCd LSSe, ^tcagfl. 111. 



PLAYS 



^ Fnr^ r:;- 'ni; «r 

,_-x ■''^r;n-ri- i]L . • 

i-»n — ■ 'l.v "i I'l-;. *' 
^iL.'r - ■ :: 1 ill*lkY I 

.'. 'll IVI "■ ■.■■ ^ r|'J| i - 



1* |-— — ; ^11' 

HI i^r r-L nL_;.^, .in r. r-*^; 

li^nr . i’^— 

;;i iiir ll.r"- i. .. ■ ■ 

-•■IdL ■ : , ■ ,! . :- 



flow, rETLR&ON XOOMf-AMV 

|tOf RiUga Aaa. EaaviCEnii. III. 




licarn CARTOOts/lNO 



nii;E: l IEIaL LLEiSUS-E l-^?ls in VMir Iiiiist dE Jaumar- 
A‘J- ttA3L. Eunl >r==-i- Iii...:‘i'>t N- 

Ea Unrt. WrU- fl^r FllKK U-::-:gH'jy4 , 

malli^>3 i^nii-iiLJ. N<<i obLLEat1n:i. 

RkDaM [lag-Ca.rti>^n S-cho^:, Orp-t. lOZ , Tull Wia., 



4 n*e^*c» ^.^edf M 0 *t it/t- 

TOOLSDIE MAlCIIIG^IUjCHIHISr 
& SCREW MACHINE TRADES 



.M.IdM'dD Hi! _ iL i'^^-'il Un-:- . .. i.: l ■ . J'r.KlIcul 

1 ’ .iinr.- I ^ i>\r fulh' cgiikpniJ I Slwj[ii ].L'.lrn 

on ACIlIJ'l I I' 'jtj', riiikrlctr. Ti- rn tki.].. dc Eht- 
aLnKE. fnlEranyliinE. EEil-:i3 l-dmrlo^'mc-ntyieTTLreandopiTartuiyliiy tOB^ni 
mh Ik if-irafcnp. Wriic TuI FnK E ti»k ' ' tirHS knJ >f Hchln# Shup Trp | ainR. " 

ALLIED SCREW IWACHINE COx, (^ehcwl Dlvlilan) 
ebS Weft Laki SImtp D«pt^ PM']u2p ChicaiOp llUnaiv 
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POPULAR MECHANICS 






WELDERS WANTED / 



Men and Women 
ELECTRIC ARC — 
OXY- ACETYLENE 

.SkLilvd M\'-Ulrrk ciu-fk (j|> to s. dihy. 

'kli«-ijvmLJiiid nwr KruikC«r CJism the su|^|7ly■ 
Lf-nrr tliin- hiii^lktiy ]huLd Inidc in 4 -neekH 
by nt'iui^LL Hinkja work. -Oro of Am.eri-c,i'a 
iMflkHR' rwhvnin, pilic^t 19^2. 7 flonrii nf Jthopii- !^n- 

hj neJltlnf incluMlryd Liniitrd nuaniHir of Hliirt^jilN. 
4 wcekH- ri'ilr-ur jit Kloctric Aru or Acetylnuc Wis-LilLrs;, inr^tudlnK 
roikir nnd b^kri-nl. i>nly frifTri. CuurniJ covtra mLnlnkum 
mcntJi irf U. S. Oirk'o rif HiJiti’iition frar Wnr Prriiluctiijq 
rwul til* AiD«rli2MH Wtldlnpr Sopkiy Cndt, Writ* or ^Ir-* lif 
Auli ^au;tp*" Sf-ntO Jifid, 

Greer college 

D£PT- 1122 , 2024 SOUTfl WABASH AVE.h CHICAC« 



FREE 



BARGAIN CATALOG 

^BOOKS 



2E-,0£pD bov;k9- of ailL piibllalku-l'^ 

IlHli Ll I lk our J Klh Annua] Li.tJRojn 

<l:L|jLi:iie <ii lHIIO pinR-^'^. Old-tianc 

ffivairlli^p.^; — |.n.ln-iit '''bH'nt :^.4- 1 Eefurenco^ FLctLcjn^ 

Illg-tP'ry. S^pLd'DtMkPp i'tfi. ^iupikLy-LDR' ip^hiaal^p colleKe^k Ilbyauiea un>i 
I 111 lUJiunLl -i of liki]!ivJ4lua.l cuiili iiiGar?. Sood poi-lcard fw 4ur 

194J cjinJof, ■^S-AhAaln^ In 

THE BOOK SUPPLY COMPANY, De|it. 137 

SQ4-S«4 WvAi Monma SIraat CMcbkop il3liwt» 



Learn WATCH REPAfRINH 



... . i^Jc'rakiiJid 

uE-k]il:i] ^y.^^Lfrik ri3 InxIfLi^crri'n nv LTy t>-f 

Mii^ W^i-I^h R«p4lr-ln? Tl-odr ail llohiH!. I'n*^ 
[KirL- ycnar^f Fur ,i th:II pm mu? t^^'^^INuti 
faFari. Ln bLLHlEiii>SK nfliT n'lulPleLlaiir OiiE' I'niurHC- 
of Iria^rueLlaiL tinnij ^:irdi rcitalriTR imm: Ici 
ilL'lEiaukd [inEl ^'^riHTjilSy r-Jij-Ji vrfy Ei>.hJ 
Biilu^lCd. Fur p::art kM !kuJ-M u[iply to (hc 




IVliEnn-Elni Srlkonl at Watch Ri^nAli-ikta 
i2i E. Mosort SI.. tVIfLWAUlfCE. WIS- 



CDrre&pancJEncB Cauraet In 

RADIOS ELECTRICAL £NGINE£H 



LOW A$ 

«2S 




tLCCtPMCAL ENOrNEER-IKa. GoL jTOOd EFlAEi Of V\m- 

irlHkt iH-liii. MihUtti. unilrT^lAnclailvIi:-. fhcory niMb-Q^iiay. 

BtAPIO* EhClTfEERIHiAi ^U-h £m cdmO^ Jn tmiHiii, piulil|^ IpddrHf-i p4o#d-<ja'tnr 
*nrk, T'pUia > uu hi iuJ^-Rr-Fi« mxa, nul VKUuin ije^ Ti|ltMin 

dlltrt ravrma. DsJnmJ n*^nun| pkn- Ri»ntii4fl4- LIEi- jvffiLibAd. 

* Will* lor Fn 



— ,._,.jnk pkn- 

Wlil« Isr Fna evpiu -ul h- rj-LiLT-ji, i^iii^nl liibCHlkbtr. EM. 
r KCCp «JN»LM «N^h»HIN4^ B«p ilJ.PMI. M^W. 



RUN CARS WITHOUT GAS 

Vw adKT <<liakD -FuEtf abiL drtw4 fM EkiElOnlaif "liLiia.'' f’lPiij i.i | yvBT 

■i^HJk lirtd ud iliHudod parlii. Ka<p 'em. tiJIkir. ^miIjiwe ■>?* v 44 'kiHi 

4 Ut 4 fif ^4 liinliCd liiid NRiMlIliDd ll iO EAfik ah-L^jiM mb ihi Jl l^nipblv, uNipkj 
ffu^FuLCvd kwIru'-Lk.'Di uiiIh- 11. PE^"1'> M-DNEV. 1'av ■'■li drlik^rv, 

Uld4#kjij>y. WAYNE EHaiNCEttFNG Mr. Ohiff 



flr\TE;^IEST •>? TilE CWSSKRaint-. ^LAXAraF*.ykNT. fEurru [ATICK^ ,u 
REOCFITtEn BV THE ^(7t% fkF CO^-GRE^^ VY .tliUUtX H. lilJ. A.'iD 
[sLaBCiI a, 1 U 3 L d| i^ijLh- k[wibinh :4 Ha«nuaa pullAbfd inutLiUy ai CUacu, 



KnlL'i Dr Oi-hi^T I, 

nr 111-innBh Counlj or ChI. u. 

IFrf I'll 



ruhlk; k »d J"# lb# ElHt« ud rovnij- .iJnriHild. . 
Wlllti •> nrC'#!'- wtin, hkvbuc l^'-n dd^' Hj^rnrijip^ V* InWr 'kp 



:i:s 



vN ill* putilikilMi^ ^ili^nr, 

JKuliNilHri FmuliiP Mvcluiirn CL>ni|._ 
IF. k. Wiml-iP. JF., 2 i}F> Rjif Ontirl 



. „ - --- Jip ¥ V* InWr llppiiwi I 

H^4thiiL ri4 h l.'M rtiMVfiE## ^[Hnnktr uC Lb* Puiiulru ^Emrhiiqicj E.n4. fbmi. 

(Hl4-#lhk b. hv lh4 hnitJ hb kmiwlpiiLfD dkJ nliiF, n. (th* ikk.t#inifnt ^F 1;^ rkirnNnlLn<. 
iniiiiuAiiisljl (*Ad IF #1 UulLy }u.|jEr, Lhr elcDuLi^n.1-, *U-.r fAc M|o«^Riikt Qt^lL-Kbii.n 
Eqi# IIh- il4i* plHhirn jn Lbi nlia-vp nmamd |h* Ai-|. nf Aiijiiit "f ItL", hi 

KiAcojlcd^iy Eb# ar bFnrrh S-^ llilMI, *ma^bi| in -KrtW Ht. Pp^L Liiwn ud 

AaEumlHintL pnoEfla an inn T*-r«rH m uii locm, r.^ wit; i'lriL T^l- iM niiD'H^ 1-04 
uUmM ^ ill* putiliHlMrj ¥i[idnr, man^KiiiE i^iifiir, in-t huilnm ‘liiAlluCEf# if?i 
IJIHJ EiipL if^nurn ML, i'kjuijix 111.; lalLuir. 

I Pt-. rhinin, ill.; >1 hn^RPni fcillf^ li- 
i^LEpR-. blikt vtiiariu iru.. llL.i n-^mim |kFbnkE<r> VIILIh p. pprivn, ?U1 

Eub llaiarlii Kl_. Qiiira|;n, 111. PiKiind. 'I'hhL ^l« »n*r th; (|l nv hi^l hg: n fivonrh-, 
kb niinn b.^ hilUrn>i mupt b" pn4 nLi>v amiucdkiloli lliEfriuidn' ih« ncim 

juUrwttm at e^kU^ilpTp M.].] Iqe «*# ^ ^6% OF mOF^ ifftMl eutviiIi; 

cf biTK4^ If nnf bf I. ffirpiTr.iiinL Eh« D*ni4l ibd: MldEEAii#J dF Ebd liidira-ld-iAl 

bvi.m r,ii>H b- H t>}|- Fi ATm. #ni|ipfihy. i>F *ibt1P uiiioF^ibpiriicd s’-.*- 

lb-ri#irw^ fenn KldT«^. a* I^all U |N«M uF ftarU liiidLriduAL -mnmlHTT. mui Ihe dvb. i> 
l^pi^ MO'hnnv* 0>rup*nrd SW Enrl OnEiLbi# -Rl^ ChkE«u, IJI.: J_ EE. WkiiLnir, 
t«-iebafrttflbil4> SL. CUtb^ El- H. EE. Wimlwe-, iK.Wi Emkt Gnb*rki Rl_, Chiruu, 
JH:'IFUfy U. WhhdMF. Jl^ Tj^uiLM nAiJe# Eba ffQ] uF LIu El. U'jndHrr, t>n-*jH:d, 
tOCk E*it OliiaFlO fl|.. Cklemiu. ILL Thlcd. Tbii iha kanwn. t-:ih-LluJum-i. m>:Eb- 
IQa^KL aad. aLbcr Kauiliy bdden #^-aibc ar huliLmc 1 [sr nmE ar iT.m* dF liibBl. 
*jnuU.nl iMIwlk. bHliJciiriML vr nlbu- iK-urllsj u*: GF ilm-n on nun*, k- rtab*.1 
Kaiia. FdiaFLh. Tbk.i Ehu Iviif - nu3CT*pti* paiL ^baiTH. civinf Ih* pi nd thk nvnerp. 
■kl>>.iekhilldK'ri. and locarliy b^laem li mnip. EvnbiLjn nnl. nnl>- th* ILik -oF >iiH-ibi'1drr» 
i.nd m-urlbji intdEra u in^ apin^iir upnR. th* bccai cJ Eh* »inp*i|.T tiiie hlpa. in 
hb^Ft ibC thiakhnldH uf ^LUirij- IhUFt hiipnia HIHin Lho iHKiki dF IEa 

in* nan 



Lruibn: -n- In. nn/ ulhar Bdwi 
hlun iiKh UUiCta N HrLiii^ 

! ! ^ ”ianE*[ 

rnadibkini uiiilsi- wbicb Btnelholdm noil iH-iiribj bo'-dm vhn dc pui ppT^hr 

hyjil. ituck *nd ir-i'urlbkH I* ■. -cnpaEibv u^apr 

_ bhn ^Iflhnl hhi E-j rmiiin bp brihb ii#'y 

athcT iTcrHiii, BMWHCkin,. ur nrparhbiun hu- hn]i lUiLprFri dlim-i W irtdrnri in Ehu fih 



__, k nam* nF lb# m- iHirTHiuiacfi Inr 

— — icvia: aim ibjti |h* P#T.iiiMpbi rnribi in 

■i ilppienia mbraelap: AlTianES Full Hn-an-lirim oart Tin iir_ ru tr ihn EnuninnDT*!- ixrd 
niiLd.iLkjni unilsi- wbicb BliielhDldpni ni 
Ehfl IhhiLi ^ ill* ^vmpiJiy u Eruini, 

Eh:.n LhnE ■! ■. bunii nild pirnR-; and bhbi 

athcT iTcrHiii, ajewHCkin,. ur nrparhbiun hi_ _.., .. ... .-t™ 

vbockr ImqdiL. gb ulbir Hgurlliai bh:.a jh h pl_Li*d by hjm. WtIUIi B. Ereivn, biuini'B 
M.p.u^r. Ifkriu-n bn uniJ mi1iM-Eib*il b*lce? nrn ^ iS^- T 

Teal*, ^nury l^bdLe. L^E 3 ^ aanim* — aA ItiMBh If-l., 1LH4.J 




Follow 
this Man 

Secret Service Operator 3 S U on the job 

F OLLOWItlm thTOUHh allthe Bxdtemeiitof b .19 tliASC 
of th-^C0t4ilUrf«jt gang, ^cchowa crafty d pc ni LOT 
works. Telltale finger prints on the lamp stand fi1 
tlie pflufdered girFs rooizi E The detective's ciBATCttcCIIK 
Is handled, by the unsuspecting ganasEEf. and a grut 
fnystcTT iSiBolvcd. Batter than fiction. It s true, every 
wordof it NDobligaEkm. Just send theccumoandge*^ 

FREE! 

The Confidential Repoon 
Noh 38 Made to His Chief 

Anri the best psit -uf it all fi thl8-it may wn yofur ey ei 
to the ^eat oppGitunJty for YOU as a welt pak] 
FiJiger rnnt jEkpert. Tbi3 is a yotine,/diJ-jtB*t'i«jr p™ 
f »^rt. Th is BchoDi has taken men an4 tifaLned them for 
high official posit ions. This is the kiud cf work you 
wr>uld like. Days full of estdleoienL A regukr month]? 
salary. Eewarda. 

Can yon meet this test? 



Art you umbitiou^? Would you give 30 minutes a of 
yOuj spare time pnepariJ^G youTKlf for this p^>fca»Qn^ 
An&wtr ’yra'' and Til show you haw it ispcssitde for you 
to attasti all this. Send the coupon and 111 alrso eend the 



Free Reporta. 

INSTTTUTE OF APPLIED SCIENCE 

1910 Guarti^ Awm l>cpt* 1359 CHkptfOp mioeii 



InatitnEe of Applied Sdcpcc 

1920 GfinnTEidc Aye«i DepL 1339 



Chicago* UUtlofd 



f Genllement — ^ Without any abtigHlkin whatnCi, srrd 



me the BeportE of Opciator No. % also V-our illustrated 
Free Bocsk on Finacr Print* and your low prices and 
TtrmsOEcr. Litjcrtilurc will be i*cnt only to those 



I tta^jrtG agt. 
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The VITAL FACTS ^ou Meed kr 

BEST JOBS AMD 
TOP PAY 



LOW C 05 T* 

PREE TRIAL f 



Get ire-july aavr fur lauiinc JiUCCifb-is and PP-^ 
trLatLc in Aniericn'D- T-iust pr>34uc-- 

iiiin Brfny. n-Krily for ■fte-r-wsr daiyj 
La coobr-. Tnp-rn.'EilLLnR' juhi uui Lbe bePl 
giay AWULl you. Prepurr NOlfli'! I3ere in 
the help Tum reed — ^E.I^Y-^UICK — AT 
LCrtk' COST. 

ThM* prB^-leji] Jind A]qn’nve4l TmoIca or 
^iRI'L^ruK m’■f^JDnsc^ A^'P rr.VlT^rj, Wi-:|J!i- 
ISR AKD A.\rra ES’CIKES MTU Lv bPlIllBnt 
WT^4>r4i iUi^ ThHPiJMphijU mf Itt^n 

lijire elretiHly %4ied tlicfn-^1>e|clnneni- uid l'k- 

fierJcni'e^l rkmi rLlIk-p. YnU|. IrKi, H-jiEi KPl ^r£im 

I I kiwjwledffe iiepded Idr ipiwd 

>(i^i Yn thr«e viul, LL-iUfjniuii Aelds-. Aii[»'iv«tJ' 
iliD spo^liLS 4li^m,yHi!l rnr iL'r^iilci-iinp 

14* itw'EdInic A.i.i]iTeil Lodny. T|tlH yuur 
OPPOftTf MTTV. 

pii-lf ihii/k fin^liH j/xiu Jllfe. PleV the liao'k:i 

yoam-^wd. 'ninll ilie SO 3drtS>:.Y l-uU|-hibi i-ndny. 



Arf^CRAFT 
WELDING 
AUTO ingJn^i 

m' 

C/ffrJ By 
AS.MY-HAVY 
GOVT* PEPtS. 
200 SCHOOLS 
BIG FIRMS 

f gramme 
I'ji Your Home 

UDJI PDlllHil-l 

If nPl EMi.Ll'iJiartury 
rr-Uiin |->acikJi Ln ii 

ilHyd Aril Iiii3|i4i^ urill 
|H' TTfUIIEhMl. 



Praciicaff Simplitiett Non-Tec hnical 
Book$ For Self Training 



MODERN WELDING 

Jrd-t iiutjllilioit. Kawn^i hiwk uii 
0.LL «f -weldlnc *ciJ ‘he-nT 

Irr^men?. pr &y AlllMKnw 

ulcI Yiirr<|ii1-r-t. rceofolevd £i 
Jerdlnc bn tmlnlni; 

ritin fsi^ piniduptlor |obH. r4i-i'u«r 
■p'i'rrj'rii I 111,'- you iiukhi. |i> h^icivc. 
tap liHS^rh. H7T Aft 

blluytmlloTB . . 

DYKE-S AUTO BOOK 

Wnrid’M. nn^i r-nmeua Bihd irt.ldDL^ 
l>nok -rifli himI'Iih jirHj m^Jrei. 
10 l.miii[> rrplH- er LD ^ilLCiiaiiH 
pnirt 141 AoJivi^lh aiiit Anny-i 

TbEi ihow i>iPCrn has- ■'EhMEiEJ^kln 
■rtf AInrrP’fE Ei’iF^LnH'* — onzn rf 
iext bb'id kiilc-tlirof. -CrEnbra pL| 
■fi'ajusIliiE Hnd repnlT. 
14S3 .iritK:i ftft 

pEHuiYA- ■ - 9 ViVU 

AIRCRAFT SHEET 
METAL WORK 

Rr&lbd jN'F.'W. TIh!> 4 .H. 1 B Ehf-t 

■jiould Ue rcjKl l>y every uii£ -wIi>:j 
In M-urUJIjT -Hirt., nf -WHOly |r? -B-wk 
4ib niorlern BEI-melBL a.liib]ULeffL 
IYcIi^TCkI frOTb twTHisiLJik tn; iit'O - 

ejwv I 11 EFr-intiik mrn far t:BlL- 
forikln ninrtr. 30 iLibetiirvii. 3L 

$a.6o 



AIRPLANE WELDING 

By J. B. .ri>lLjiA0*i, Material# J5L- 
viAidin,. vviigtit Field. Tkie hli- 
IhKrtLitlve and firJitii-r-Hl IranH on 
ninijwiki' lYelillnv end rurerl^U. 
43P paRen. 

Itidure?. ...... 

AIR NAVIGATION 
(and MBt£Drato9v) 

liar Cii|i|. ioi.'h|iri3 l^uiK-er. M.C. A 
rev^Ld. un-Lip<uaLL- iHiiiitm 

(if kErLiLni^hl iMHjk ar air navi- 
G^E^on. I>lknd flylnBi. bi'L'uLhur fEim- 

i;j«ilibjl A\hJ niA|] miikkric. Aa- 
LheiiLii? and rfUrlD]. SQfl'iMinim. 

.... $ 3.00 

AIRPLANE DRAWING 

A.II LniriKJvcLIo'.i Lo tkie ni 

Eiie L'Lii!in^9Kjri.lnL'i -I'lf jih'id^'™ -i^r- 
planei- chrouGii MiietianLcai drabi-'- 

ru IdJl pnse |ilale*L= - -jp ■ lOW 

SHOP MATHEMATICS 

A aJicitl, la iJie EMElverTIBtbrN 
JI..1 rhijji- men rmial Hi*'#* W k* une- 

Vvl. I. i^linp ArLktinipEjc. (l.VO 
Tol- £ Nkiop Geaoietry. 

Aty:>.'lirp. T^lfl^’iiiii^rnetry . ..$2-011 



SCN& PfO PrfOPFey / Mail CDuoon 



6PlMIM£AnT WILLCQX qo., iOll $. n|lelilc«n Avu., qBilca|^. 

Fv3il 1 hKHskn cbH'li-i-d.. t.eK.T>. Z ■wrak'l ]KRjf rNtAiin3.lL. |j3cJa firijv -irunia 

(-liHryc^. If uiy iHot hr iiac xaf IscrnoLoiy I vi lJI ruuim Lii dsqra end 
you will refuiiri niiiney pkJd you. 



Air il.Hvl-B.al.lDri $3-. OP 

Airnlane Di-awirio $1.90 

9h-^p ppnth rmpli^i. 

□ Valumw 1. . . ., . . . . fl.$P 
C VnkuM D 3 ....... $9 .00 



□ nPoder-n Weldlitg $4.00 □ 

D Byhe'b Auti> Mack $5.00 d 

Q MiLFirraFt iheet Metal 

Wavh $9.90 

U Airplane WoMln^. . . . .93.50 

a S^imL free CDtilKi: al Hky-RaL-sLniip Bdd2h. 

If p-DnbL[Efti3L-u iic-T^Kik|Minkii.9 ikrdD-r *■■<■ wi|i ad Ttcuftai;^ eharifn 

umlcr ume tecuTn rrlrlleifCL 

Ramv . . . r . . j . .. d . . . I. ... . r F - F F -. 1 F ■ 

ArMire-H- . . ^ . . . d l . ^ . d d .. d ^ . d d. , 

City. - - d . d d . d . d . Si 4 Ee : 
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^ (Caulmutd Tfom pagt liBA) 

Button Tape Hidden From View 
Replaces Metal Fasteners 



[Mer^ l^apulQr frivof^tiani an Pago ^3A) 

•t5t» /-■!>.. 3-; v-' ' 

POPULAR MECHANICS 



Buttons^ not so many years ago displaced 
by metal slide fasteners, are again coming 
into their own by reason of restrictions up- 
on strategic metals. A new button -tape, for 
instance^ is designed for out-of-sight at- 
tachment similar to the familiar fastenei' 
tap^F It consists of two tapes, one having 
the buttons and the other button loops 
spaced to match each other. 



Comer Towel Rod Space' 

Using comer space whic^ Tlsual^^i* 
wasted, a towel bracket is bent nt right 
angle to follow the wall. Its 



? POPIUR ilNVENliaNSl 







33 POWER 



LENS KIT 



You can now own a high poiver<?d 

telcficope making it hi ono evening of 
easy work. It Is included FREE with this Special Offer of 
'^Wonders of Science, Simplified.” All the optical parts are com- 

pletely for u rtfrittliic, eatro- 

nomicnl telescvpE ov«t J lone- IfoM 



HUNDHEDS OF PHOTOGRAPHS. 
MAPS. DRAWINi;;, ETC. 



t VolniiKi Giind in 1 

vw«rjn« i— PAfiTiU CaHTENTi 
WONDEPtOF NArune 

■ OflKl. HlifeDPV « m^t^rnrv «■ 
Atlr^rk^my 

novf Mm Vifd EG TUmn unriS 

IlDw^lw SoLisr SfYTl^Frt Ow\s\nuied 

lCi-H»a'nuHi^ KAu' uT BtlLn^ Ctti 

■Q 4 H 3 . ChU<-Al Plier>Dmivfia vr* EOrAh 
SikjI^OiUR' ruLiiiiJihi^. liGLIiLnR 'Wjie^ 
A. llurvc[GU» HounAnln gE SoJSd Am\i 
BOOK 3. WiLtrhinB Hi^ HfiArUr ChAnB» 
Flow CcHLiLfiCTiitd mj\4L Ch:canij! wrrv 

Slfliv We KjiafE-frTGunia KhnktiiTihIHAAC* 
Kl,niig;0 Tb.Iv at a. Ttm tl 

hOAK A. Hi« 4 l 4 i«p -IrKfeti -Bl^nplliM- 
jciyu-Au JEun uiid :Hwriu^ Dn EoiiTi 
TTic StnircT APTttn cf p- El^it cif' FJr« 
lafiKS. iVDntforinrmj Tf hhAluF* 
ntc RDKlaru Gf Fhiie. d.ii <1 I'lrv 
TtMi Inphrav or pr» VialL'niifl 



roftfina ff-PAPTIU GQHIENTS 
WailD£RI OF POPULAR 3 CI£liCL 

AMK e-. Pl^vrl«l OBJtlirvB at FniArMi 
Twd Ciinitui^lcp CfT £i4«Din»hjj^¥ 
quHr FemwiaimrTV- of lh^^■ 
ItaPBvbl:^]J^m^m qE Modem LACGmoitlvHi. 
■OQM T. Ar^uina Ait^HiturB in 

ar ih* DumLiiiS' QSau 
U arwEo ol ttar 

WaiidicH af iSvt Iifctru-ltcd J^'Hp rkrr 
maK B^ Brverv W«niion o-ii NMidBri^ 

Hew trlWTeWMi l'rli*ll Tlalntfn H-iMT 
]-EiO«^ liE»dJK«p«> M^ike ThiLnilB IHr 
the LaLWl M^-lSiEHbi yE TitJtiPJilfln 

MDOX Vr H-lnuBil nf EimpllAlHl b" 

pmifFvnti 

SeLerce tbqHrljnmlF fm- i-ir+'igi'lKMhf 

EHrp«rFni-pi:iea Wkll] fttkM.|r1-h ThtfrikL^]* 

BGOK 10. H'Em 4 pmI kflVHitl-iHiii Wtirk 
Inside of n Grent sipfU-m Kivunui'h.iiF 
X. fiite Cimi m-laa wiiiL iho LicL ett 
How o Submorkne SinkH *r^i| lUafJi 



MtfiffO Ilf— FAMTIAI dOI^TEHTS 
WOMOERI OF LIFE 

■DOM litr PrFhiiloric Cr««.torei 
Ufc on Eiulh Sy Nilliiirt JlB-o 

ur* asi EMEtik 320. aac yi^oto Ak^ 
■aOK la. Blarwets of Ht-ni Lil* 
r3aitii.i riLfeL -CisLch and £at limecto 
airnn^ Frcsli* rTf l‘fp«ait f?riawih 
BOOK i 3 . FiiM in the Sea 

F+ome MlpthtnriiPrw of &ov|i- 

^itcrr FkAjliSJi T-Iue. CmwL on 
BOOK l-A- The Anirul Wooder Book 
TTW Anlm«t (lie Wwid ^nuirlr Lm^l 
TFfeo UallcAf- AJ] llie AnNuulti 
book 10 - HAnki'-MJra.culoui Machine 
Tirf WondeTfuli ‘W^bt ti*TiHaiL WHu-kk 

WTul Bfid/ LMikH L.11(e Inside 



J long. 
ca.n Biet! thfs TnountoEna bhil chatbn on ihn 
m^np the rihfted pljintt -SftturTip Jupiter 
atid Htara,. ele. ^ee; airpliLn^. hhiph 

»Ti-d hundMEtB ipf other int«rc&tin[f Bielkta. 

Mak« Uitjiwts miles appear ctMt 

Comply te lens kit contoinB 2 *" dlam-etsr 
ground btinS ppLished atjeetEvtf 
luowci- cyeplNe lenn mbde in the fttmid tvtd 
UjS.A. -vL'ilh fp|] direct Jonii fiir mou-nting. 

Re-ji 4 | Ikiw i'nti cun get yoniT !l3 power 
teloodopo leni kit TREK Turith thia oUet. 

WONDERS AND MYSTERIES OF SCIENCE 
IN THRILLING STORY AND 1,111)9 PICTURES 

V ou can now enter the wondifeii* 

•of tomorrow, Vou can ns.^^ ^o on thrlll- 
itijt tour* IhroutJi thy wuHder]an<| of 
^ienoe. Here- 19 the teleec-upep the m-icroh 
flcot>e, llii: BpectruaL'up^;. I Eero arc tuura 
Uiniuirh talkjtif^ pictupe atu^lioh nn4f tele- 
vuion BtudiiSB. I-'ere is uvip-tion openlii£ 
up the jtw world of speed ami illMUnee. 
And hefe■^ Ujuv a the phnitD-H-cl-cctric- cellp 
the raart^i^leuB eagle y>e that will make 
iMen Lif the future: Euperme^, Thcae and 
hundreda of nthero aintf aIE yours in the 
THREE Exrmyr: voi^ 

li'liilKri of Wordets 
4-if Scfeitiiti, 

Si mpli Eli’ 1,1 ,. 



3 GREAT VDLUMES BOUND TOGETHER 
CONTAIN 1.MC PICTURES AND IS BOOMS 

This fii^clnutjni; wurk contains three 
thrilling volumes bound tojryiher. It is 
packed with n thcnjaanil pii^tur-ea which 
Bimplify llB oGCLtertta. Think, of it- -doxeua 
and dozens, hundred* and hundreds o( 
irr!entSfi.d pleturea. FkturzB of irU kindi 
on Mechankfl, ABtrohomy. Phyaica, Hiul-' 
etc. — dynamic diagriim^i panoramii 
iliualrationfl, »nd aEtLun'^photosrraphs uf. 
to lOVf scLLiaire Lneheg in Bite 2 hiin- 

dreda and hundredp of daaiLling il lustra-^ 
tinna 4jmm three gorgeoui voto-mi^ -nnd 
each of the three voliimoN ia almost a 
foot high, and when opened, over a foot 
wide! 

VOUR FRIIHD5 Will ADMtRE YOU 

Through the simplicity of the test, the 
trBmcnElouii recciril ol Science is broirtght 
lavishly before yoo. The mlghtleBt mar- 
vebi nf mankind thrill you nn you reiul 
their Btorin. I-nventlrmi^ G-eugraphyj. ?^o- 
iiloev, Engl fleering, etc.- they arc su aim- 
pie and cfuiy tn undurstand,. No wonder 
rvcry person who hns rend nnd roaiatered 
this cjcoitiog wonderbook b«!omcil k 
''walk ins encyclopiirfia” and la looked up 
Irp b>- hi4 friends as a '"scientific 

9tG FREE OFFER-SEND NO MONEY 

Thi^fr three freat, profwiKly-llluatrat^ 
votu mra oE "Wondera of Sc ience. Simpli- 
iuid” thoLind together) formeHy sold for 
S3.00. H-o-t ft -la cllKYed to you now for 
unly S 3 plua postage. Act ■! nneeand 
we will include b'tCEE with your ordfr' 
the AS liower loag dwtnncc teleaeope 
lena kit deucrlhcd ahnve. Vou take no 
irEflk bHecauaejouTmuitbc delight- 
ed or you may return for full refund 
within five diij-a, ACT NOW — as Ih^ 
olter Je limited to the supply uE 
power iclcscnpc lens kJta available) 
TliEa ofFeir may never be y-om^ njrnin. 
So RUSH COUPON AT ONCE. - 



MrTRO PUBLICATIONS^ Popl. 1^9 
5C Wait 1 7th SU N*w York 

"Wdmilr#n flF Elflenft. ElmpJI- 



i:ieiiid nw ■ eepr 

1 r| 

„ 

n-fll jitii^nrvuin 91. on pluH ruAinice on er- 



^ror QT : 

dauLlne vaiumn- lM.»Viii 1 UiSvUii)h'. 
over I (too klluH^r^tEOnuu . . . aLim knclude iny 



Si.'d"* «liw^ 
ijYcr I.OUO 
ti^ikg UL-i-Iu^h- idI 



re kht •wlili |kL* airier, 



I ival. H-m II 41 « utlHfinrl I riiUy tKlUJfVi LhvJU 

-^iLoin duyfi hir Oil I rufunC. 






AOnitJ'Jt.'l - 

r. Cliecl*. IF you nnr enrl^nln:: il.hfl, ihu" 

■*v1iig malllnfr sunrnmeii. 
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Serve Your Country 09 0 

TECHNICIAN 

in Vital War Industries 





AinciEArr 

TCCHHICIJIH 



ifid t M ipi^-iuhv*. 

VJLfaDul. -dillKetlDn ofend Fth BwiklaL 
^iliM ui D«r«fiM WmL'' " ■ '■ ■' ~ 

.Aer Wnliync □pn-hLot 

A-unr^i;. TiwihmnLen 
£|4fPrD T*^hn«ci*-Ti 
AlfffbCt UTdCtlil&hn 



Jbiwj mn J|d^ lu 1 
lEiwlrlniiEnilbMf B. R 
bdm L>p«r a^r 
l^oHja 'TlK^'bH-MIL 
tctudoTit J-Mn Flmn 
}£jui^ Expnjua- l^kn 

E^-ITei tllHU H-bJIa liunUic" 



N'-^Ci I 



, ^iUnu_ 



Eirrry ■.iTpluifri. Eaji'k, b^Iiv ar oUicr mr iBHZlilin? 
iMi-n- di^^llnic Tnr t^nrlv wsin. lni.l|t tiv ■pc-' 

clAlIr tHiriHl iTKD. ¥c£, Tn-ln«d TBCImr-chirih 

*1^1 0 [\JiV fnLrlir^iry' I¥lia' 

Hoeih- riwirp-. Wti#1h*r vd4|i 

you -rnn yimf -iNHL'n'Lrit bailor- it yciu are m. 

Tmin^ Trctinlcl-nn^ind. y^ou'll br an Unr tv 
iM-ticr jHiS'- 

C WEEKS— « MONTHS 

WARTIME COURSES 

Wr [rnln r™ In flor rnodieTn, €Mimp1rPrEv rqulppr^l 
taiAltfih. .^po^BiE -i^aE-LLiiLV rcKJi-un phvaarw Ell 
4t Iq a ETwntlu- fw ELCiFtRD TECH- 

AVaATIqN ■! ECHAN l;C4, A kite HAFT 
«id nftc wv^arn^, nn^FTEMEH. HAPiQ 
CRATOHB *I\* TECHNICIAHi. 

EARN »lpS4f 
WHILE LEARNING 

AA.h lilrfiut R|irrEn1 CliHiperEttI ve raurMir ■.luf nf^- 
pnai^iill^ -trt -uam f 1 , wlpLkP iMmiriK, | 3 r«fc'lt 
w ■ODdit'Cnt whMi li-ll4T-mliu- iobm irlth \wot |kif 

WjL£:lb In * llJOK [IlHir FIVU ChtL iM-CWBE- A 4JHllK-d 
pp^p|!kH|. -iwilh fcTii *AM *1 j'* |K^. lOo- w*t- thr tn*»^ 

■ bcticr nUnr It dnlVKl. StthI •arup<?n 



M I L W A U PS £ E — 

CCHtSa. «F EMfINEERIN/; 



START 

$1260 to $2100 YEAR 



TffOUSANDS APPOIHTMENTS r:--"-"--- 

/ Frtnkrin Initiluti 
y Dtpt. 3174 



MEIHG MADE 
Men— Women 



S Paga CfvTE Smrtl^t 
ScKalc — Eiepfl ri- 

incff often unniv-cvi- 



wrjf. 



Mtir C&vpon 
SURE 






n«liiilif. N. V. 

^ Gentlemen: Bush hi 
y nit, FREE of cliaree. 
^ list of U. S- fiovsrjiiueiit 
Ine jubs« 5rn^( FRF- PI 
jflr aa-pa^e Ctvh Service liook 
deBcrLbSiafi sfilnrJc-jf, vacalloria. 
hoitr43, work, etc. T-ell me hOw 
m Jor one pf the-se Juhs- 



Xame . , 



All Jreti.'i 



I 




HOME 

SHOP 




nWAT TOHAKKMU) 5€« 

W^Lut Id cnOikD aiid bow l-n make 
Lt. MilbiJrcdji uC thiLDB'a yuu cun maJLb 
In i^«r« Fur Jiui vr pruALv rumL- 

wivcIUcBi. Jij; M-w 
Eiri:iijQ^t4. firiBn |.i]iv- 

L-nAra^Li; «qu|pin«Dl anil of 

oi1lc 7 thines, 22^ paj-fru. CosnpSet# 
nrttH pkclurpiK, filaavtir dliiCr 4 « 4 nv *n4 






EUltlF HUT (It-AS EditienJ WiF 

Tbi lat&at book in P-opuIjit Rp^b#.nl.ca 
JdinoiM nwHJlMiiil guidp For 

xbviiiry man iuIiq u^i>a. in u.ay way, 

f^r (the Mvop-ed xi.rti 

blueprint opei^tj^np 

F>raclk«p UEiknjt kiind nind citt¥^er 

itjtfU, *iut 

H |i|cni|r>'El faiiLffAii -lai' iki^d inE>Hi>^' 

ftftvtPff klnJi4 Jind -itiiM, Ovftr aOct 

Huild:F£-r|¥ nf plptypa*. dtp- 
jp-a£no„ etc. 

PHOTO 6U1DE e - - SDc 

Over 20 0 htiSpFuL iLFk.lcIi^ji anil bbuitlif^dH 
nf picturcii un hinh Jittcf^d iind rnlfir 
FiliutuH4 rcLuuLlilDFp, lij;hiiiiEp tvuiUlinE 

jthFj- apvi-ii cnlHncrrff pranLer^-^-^rj-era 

cLi?.|. jcadficlHH ]hhnLrjEntphic trLcha 

kiilkh-. A r\'3il Kuiil-c- to bc-lt-r-r pLc- 
tiiT^S ftud — juat Ihe id- 

inmfcalliin y«u jinihcrcJ iruad 

liundrAdA c^f diutkiVifhHlLvt 

HOME KINKS , , , iU 

A itrrictjcB] htmk lhat nficiw;? jimi "ho-W 
let do it TnurAiz-Lf,'' It will aiive hllTt- 
dre-da oi -ilallarE an liDmD Lnapra vemAntA 
thiouFFti jtxi trir-d nnd tcjitad inEin.4'^- 
aaTidK iilr-rui. flbowa ]tnvf to cut 
Df iLCJLtinI;, rttpuiirs, pninlLniic, ditcorai-' 
in|EL rvmrjdttliriKj Curnitaic xcaewkn^r 
etc. 1 ] 3 itaR-fiB.. 



Thill Ir tfie book th*t ftUowa you how 
to *pvf up to JlDO.fifO a ythr mit tbr 
opcrBllnn at yoiir cnr. It dtucrEbca 
hbuidM^-r|» of «|imp3« car Ir^lMiira Ihnt you 
CAii okiik# Ui hotti-«, itiicrlculD- uid 
money ^btLdi^ l^lokfl, ||«]jkB I'OU iDBikc 
TOUT car and tLrc-Ji ]jiji| laiigiir atiU tet 
onctm iic-'n'Icc- aitt at tlLAJti. 11 k 2 pH^fca. 
]]]ualraliMl throufrlinLit. 



Ilbfe^t tMi-14 ‘PnirtOiM b«*1ca fron 
le^il N«W1 4*^1 ti-. H* hnt Uiwn or cs.li 
p:*t *et ycHJr All b»ka full 

•I** Ob'?- a; 0 In^bvi-. PMolcxI 

an Hi^Ad |k*p4rn COvvra Tn Isur 

cotors. ^ 



S42V£ 

^a/td Htrke 

W/th these low T 

PRACVCAL 
L BOOKS 
25^-504 



See ^hese famous 1 
Popular Mechanks Books atyottr 

NEWS DEALER! 
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POPULAR MECHANICS 









Jr i' 4 iu urt Lluliic ^i|^;uri'- w^ik. u■J^.|^l^l| |i ;«!Lifi> ruLt j'mi 
hi fnEini lii i ■ i-ti H 7 ■ t nf ^■■.■iiif (|iivi . in-pch J.H t 

im-ichrniit. drArtfmiin. afccav litiAi.. LH<H:triCi 4 n. Auxrafi 
wiH-LrF iinil bwairtt-k-ft rwiAii vliiiii.il'1 ii4nl 

tL„4,%r hi^iA- I.- i>-.>- 1 |-|fc^ iL'>-.!l> 0 Lnriii -nim iu; I'^^iilli'-IIHial^nl 



^IHi ■Jhlknt^-i.'ri lEi^ MAQiilifjf- 
I n-Q I iwl j>--.n[i ■'■r 

■A J| C if Jitiil K h^nlHH- 



PROMOTIONS ARE WAITING FOR MEN WHO KNOW HOW TO USE 





X /J‘ i ■ ' ■ ^ “ branr3 new wSlh Wul'k ihttlfl- anJ an aTiAWaf l40k 

dMuK ant^ :$ toDArittim tables thnt ■vfiM U^h you how to yee the sHd^-roJ-e: in 

A series at aim pic, eiLuy !□ midekvtAnd lees^^ns, authL±irJ tAtLv4±t|' M'ritlen by 

Hotnirt m. ^mmera, M.A., Aifljtsn F^ieoanif Junior Co5]o#^; KnS'i'y 

F^DreL], B.S., LrKiklioecI ASreraft Corp emit ion j T. \S. Wallfichlaeser, M.B.* 

“llliniiiji Infrlituto of TcthnoluEfy. 

31 wD]] 3-ltew yait hovr tD da n1] X1n<l3( -Df n.|;ui:e-w<njR Sr. RceiniMla uid wlthmit perMilL dp 

tibpuT — , -iLlvlElInK, ■H]iftrHcll 3 L]|' raiKH, nilti.iA, HijuurVinj jicvHh iif 

rirrirx,. nirUk oF elrrleie. qF pnniTiA., eyllrbd4'F». roiLeM,. prumldi^ JspbrrH- and 

Lnuiunnc-EdilFl b nchtr inrvIpleuiM dsniix^nHiac j«l Tiuninmn jinil 3a^dy^ir^. B#cliio«cvii uP 
win llT^ -i-paii^ifcl r iMwk reimi'lrlip- kn iTf'qpIB’M.hb- ncvlrr wikh l«m.rn lo du r»qi-l4 

j<1L4Et--ruLc mlau]i.LhDirLX In Ji Ddupit nF hniLrMr — cm viifilTi-nET enn iwirw mctliHtb I.I 1 CL nniti-i 

|nnH vrliCki lliu wihrk Hhr+>LH UEiHW'Tr biHik. CpL>l thin Vnd p In'*- hlunlirl-ni Ty 

3 0" KlIdL*- !Fiu]e bciuhid rLyiht u'kni 1 I\l' liocilt IimLF . ^ . 4^CTL|p1«tia -Eur nuly JS.OM. 



Rcigular 



S5 



.on Valu« 



TypMi 



FREE SLIDE RULE COUPON! 



SUde rule alone 
wflrtti S-1 -.OOj iJTtt*- 
cltlun. Tal>La Boelu 

rm|i fmni *? Lu 

Vl.OD. HiM* Rule 
CH.iHf*i?Wi|lrlh S&.Ein, 
AIL rompiPle wUli 
Aoawvp nwiic ff9P 
enly fX.es. 



WILCOX A FOLLETT CO* 

so. waboth D«p1. FM'12, CIiIcjhd. IHInol* 

J'luuHT aeliJ Vi\* uri!i lii^M "Tile nUiJt Hlklf lilkiE 1 Egi» Til I'ae IL" 
3U-" ?!iLitp liuLb wUli ^3i«nlTill*ri: lnd|f^(rjT. 

J ibi fiirrlci^iDR. lIUm-Ii -01- -tinlfT fOr l2.!l'9. 

>‘anLU 



Willi a ttw 



I 

I AiLd^utt .... 

j City. 

J Manay back 



PlHlc 



Put X liiTC ir ^ciu nrUiT T.O.It 

n4t daufall' l^cLurn In Kk iIafj for Full Jli 



Eunil 



£um/am 



rniEN 

NEEDED 



Elattr'klan* *¥* «v«#vwh*rt. Hfrliywoori aluilHii el^na 

■crokm *heFt«et ZOO me TV, ThkS il n II V« nianay imakkn^ proletilon, 

LtRTn a I h4iNt^ *?awm tl>n«r ^a%y paym^n\t, Eflt- 

Writ* far FHCE PuIEaiBAi. Ha- alill^^'tla'A. 

AMERICAN SCHOOL 

P*pE. CEXJ PeoubI oE i& it,, Chitogo 



^ At hntne^lei SCklifD time. Ma.iky nvnrrnnna 

"'Ftu^KC-fti(c!l^'' oft1n Bd r-cemflcience lliuI In- 
<4 _ 1 CTEjLse uirniiiLK tiuiver. IIlIu eiLny irny, ti' rl La 
fCiF frC9b£?Okl0L /ISbpIO » 11'ftrU 
lPor 4 kBikdFiHiuJreL:ieEit 4 - 

^ N^rkh Ar^iria^a InstLLy 1 3 S> 
k 1 a 1 - 9 - M.ialvl-[H*i Av«. omi; 49 g. P I llneii 



5% CTE|L?Jt ti 



EARN THE DEGREE 

af DLvIinjty (’□lDlJ, nsEiny nLbarc. -CoiursuoR In iNuiliLDya, njccaiint- 
Lnef, ]3i.W|< etc. Lom? feaa.. fiiind fnr |ur[;c! 13 ul Latin nnil JiLydeilL 
piciim-foliirr AT D^'CE. He cbllRatiMk ■Mhal4^#f. 

TEMPLE BAR EXTENSION COLLEGE 
1411 FourEh Avuift DafiL 4-R, SeiltLeF WAililnfttay, V-. S. A. 



BeanARTIS 



You Canl 

LeaniToi 1 1 111 kl I 

Tieined Artists are capable of 
earning $30, $50, $75 a week I 

Maw ip trie krai-i< n^ebAre Fek > pleasP'n'ki nrahc^ljle 
Aht UrDP-r, OUP p-rav4<n. im^Chisd ifl-eENkr^ii 

ai hame irt ^aup siiarc t -mu'- t&M- 
MERCIAL rtBT. kLLUi^TR/LTIHei-. C*"TOON 1 NO .Fill In 
ONE LiirnpletL- cg^^^e. M^i I ei«jpfiire IbF fRES BOOK- 
--Art iOr rl■^J||^[Kb A Prefif ' . FyS-ly rtLicrnb^* Oljir 
nf EFAining — rpiulti an-jbiKtd by flur 
■U.r*“"al^s — iin 4 canimvxnj;l aMpaFtu-nitiiPi- if* Art. 



FREE BOOK fives details! 



I Wo shington School of Art, Studio T^IZA 
I 1 1 1 3— 1 Sth Sr.„N. W.p Wathingf od,D.C. 

I Nckme 

I A'l|^lTf.’'--L 

I CkIj-.P ....... 








te^hR}, *u *<=' 



SHOF AUTHOD HOME TRAIMIMG 

,^>p4<0HV1 ^ Clillron Dpd iJ. S. C-1^. SwUKH. Ellob- 

li^nJ Kl^ i" uAc*i it^r^4 lidHlrq h iHE&lLii. 

euCurd EPP&MEi MKn^hllCM.SFaWC* 4 Q*«U EM 0 *Jt 
IF MJLMUf AC rumt. Iwvn Hpa-r. optnlw'. '<jpwli4-hL«in^. 

Fpbh*iK»<i- ky ^□K^Mlwq nrJ piofiiiMp iMp 
FHltKid \**rm FriMVis. Hi •mor ki nMwi- 

nlTwlRHi aWwrw^. ACT . . . INVEiMPAU ...**0 CO^Tf 

NATIONAL SCHOO 

l0SAH(aiIS,aUF.[&ll9Ml 

i NWkrflH*dtR«lL EHpl. It-H 
1 aopo % Pl tfwu i^i tai AaietMi CaBf^ 




I FVML vrikNl i^iQd^iifi, arm l«i 

I ] L* Iv^ I EDP- bttCIFTH -an Eojtiv TiTMivCrfi. 



I HAJ4E 

I 

J AbtJti^£ 



pMM M ^ufr,' i^aiM.I I 



_AGC_ 



enr ^ 

S<tii voM MIC tl t'u i^ouieirir iWcr^ianiiTB/ 



DECEMBl^R, 1942 
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:ht— nr T<gl Dt^Mwr hy hn4nF.«titHy f 
de{lRl«l PTWAEel 4«Wnjj hmjriJr | 
dtlbocr^ AFlcr ddpui hmjm, \ 

umrt #1L1 Lrt — T |of / 

3UV mnklw4Lw ba llJrAi. W^hK. m 
humirr kjIJki- Tm- mnnH TIiHUh- | , 

M nriBT pwiU4K|h LiofU 4rukUv \ 
by ■ I^nrpnUd 

lOL 4 £p4ieii. Hu^ rurn« i-Tid iiiliti i n |o 

Im oc Tmil J-nini' • lip-l (iMn* 

* '■■!.” F«*ttan. N<> uUb^LHni. 

-ft—1 _lll k 



j&ef\ 

mi/m 



ro mu m fkaokm and punk 
Do You Want Better 
Jobs...More Money? 

War tVOdatljoTi and qIJht tplsnla need ihouftands of 
Jiiprrypcrra, forcraeiv fly[X:rimcrdcmi Ttmn pre- 
imed ]oba wELl go to trained men who koi>w | 



tion and maMg«mt:rtt princbpJcs and melbods. You 
can Lrain quickly, (laorounhly, al low cost thidugh 
our hoE]^ afutLy coicraca in Morletn Furcmajialup or 
Jndujilrir^ Nlunapieincnt. WIlH you atudy toopuldi 
you can me. on lob toranrrow, 1 fi’yeaLLgatt, Ask for 
tft-papfc booklet on one OT Olher of these cjotmet. 
Wnte or send LtuE ad witjj, your naino and ^ddKia 
in iKii;g^ 

UISAIII iXriNSION UNIVERSITT 
A Ctai-nj|HMid0ri<* fnifflutfoM 
Dept^ la^^tF CHICAGO 



jnem uul hxw aMl>^l[1jP pin rtM hiuI iJy i\ _ 

SLiia »*■- A KHkj/ jiuitmJ ■■■111 UiT^tyl huro- 

Ohio Inatijuta oi TachnBlargyr Pna Cr**n¥fHey Dhia 



ENGINEERING 27^NK>^^HS 



PROFnAHE PH 0 T 06 RAPHV 



Hnjpm,. DFSiF'yeuL CnJnlna. 
ci^r^F. VnbHukl ‘wuilTi4v r^T^rtiinlllM. 



Plctupc, or C{]lr>r plifl!cicniphjf. - 

ItaSTITuTE OF PHOTOanUNV 



Vau irjf rlQliHj," 

^rtunll1«. BIh'Ic a Wl 

aahrt ^awt-. trmp tapp4(irt. 



FHIiIF 1>lDJUUa-r ijr 
"'tillc, MDtiDai 



ww,t at- 



ro?Di. 4S1 



New ¥APk Cblv 



Eiplilai tviry Aeadr Jil 

•Qfi Eviry IAel^N1 tf AD Than 
Cirk-^lUtS dv«iii|li 1|4£t 
America!] La $olla 

— Bonladf^ llvicola 

Aebiini LirtcoEe 

Aeilin — lephyr 

Dukk Mweunr 

CndillDC Nuiii 

OHMprdliil Oldimobilii 

Chryj-lBr Overland 

C-ord Packard 

D«- Sp^a Flflfc* Arrow 

Dodyt PlymqvrN 

fi?rd fopllloc 

Graham BbQ 

HudsDii ^kudabnlciar 

KupmobllC' I’airnpEaiie 

LaFavelta Wllly» 

Anef -Md/ar data n^Edid fa 
ien iu- iOS madmli o/ Iruc^f 
h'mrL/ SQDJIOD Vital Insets 
on fivory Pnaw of Tufie- 
Up and ItEpLlf • Over 
Charts, Tabled « Mare IhUl 
POQ riiotea Drawl naa, 
Dl«ETOmig * Over 6w fiJs 
t»eos~&Lta OU^Jl lm:hE¥r 
FuMishtij hf Tbi 
AutDinelivB ftuilHu Viflt' 
ItiEllajpAAolw. 
KAwtark, 



HI 



IMpflWM 
Ht*^aik^«en ci^ertSf dn 
muar tab&fisUer, quidiir 

Ejrolalrw Hjverj autoj^ 
pnlr Dperatton I9TESP- 
BT-HTEF. Efiw-tCMtlfler 
Hondreds of phatntfrapiia^ 
dJjiarunB, drewlniH, Bhvw 
esact^how to flo H" of 

pfiJrBn adJUFtrriEnti. rcpliice- 
Hiflnta. AH ^abi pn erBry 
friodri Ednire 1935— plus 1Dl 
trucit mcdBls! Engjna; E^to- 
trke, fuel, CwiUnpr. Lubrica- 
tion System"; ClulEh. TrBJia- 
mitHdan; UJilTflrA*la; Rear 
End: Whrxis, Bretebi; Kn» 
Aotlon, aiiock AbBorber", 
fiprtngBT Body: P™t Wheel, 
Dvenmvo. Hiind CaUfUnjI 

m FACfmrE^OHS IH ONEI 

Ine^lna a -OOftlPLFTlg COL- 
LECTlOlfl of ALL official 
fhtjp procedure manuala* 
p]^BSTed by Etih car msnu- 
JoctarBrs own eT^noeT*! 
'3'bn.t''j whet Jpu GET in this 
hoofc! Oprji the DisnuHl to 
the tfiT you wKuit-ynu'll flmi 
rrcrythir^B in ^hoW the tJ^AS 

way to da the Job. 

AUTt» MECHAHICS, ENSimiC- 
TORS AND STUDfirrS: 
This ie tho factory ah^ 
knnjiuaJ used hy the U. B. 
Army, trade, techuieeJ, and 
yooatfouaL echools for train- 
ing' Blita rucchBinics. 

SEND NO MONEY 

Sloip]? flU «at CDti]*cin bclEFir, 
Mall It today end. a aopy or 



MoToH’s iiB-to-thfl-tnrfiiitB 
194S Factory Btpop Maniiall 
will he Bent to rou at once 
_ for ^ days FtHfr^sEoinstlom 



7 DAY TRIAL 



hfoTDR BOO K 0 EPT^pD tflh 11 Madl^ A vfl.,How V brk.hl. Y. 

ItuBh me MoTeft's 111 4 2 FriclOiry ^ba]> MjitiubL If K. I 
will remit SI plus abipping icburge In ? djifH, and $1 itiiOiiiiCJfi-> 
If far >1 rn.an1.bB. fSS.rlE in a]3^> OthcrwlKS I will rclum bnnb in 
7 diayn.. ifEnreign price SflK ca"h with □rdor. > 

AdE 



AliUREfiS 

riTT f^TATE 

OCCUPATION JL >J^IHl4]Yt:iL 

EAVE 3Dcl r^iceJc btrei If you enclosjn wllll ^OUINjIW 

Wk ‘will Ihrn pay il-^c p-rutULBC and. paebins CQiitBi ^una 
7-itay rrLum privilcKO nppILEMj 



^ FIBRE ARMS AND LEGS' 

Lliiit, cnrriif^lljr flLrniig arid com- 

fprtable.* Nntupal ^itpraraaeitr 
Bracet far all ^dfnrtFilblea.. 
EcLeallfle 4«eig1I. Fair Terma- 

RUCH&TEin^HEDEALF lllD^Srd Av. S.. HIiiiIupdII*. Kfun 



FOR WAR BENEFITS! 

false with plays and 



XSniqgQ FYrpt Partafpr wiopTotO \ 
abOW irllh Swool tBonira and 
ebm-B»afl , Mak#-0P. ttJ*Ti| Fnt^ 

T. 1. Di^ I « Co,, aai N . Wsbuhi Dapt. 1« , I 



PAINTING 

poirnum 



EARN MONEY 

* No prevlopa tTtilning or talent nooe*- 
fru-ry, L'liKiiie Sluml. Syewmi teeehee you, 
hj iniut, in ID simple, casy-ila-lnlliKW 
lensonn, to niftNe exceSlent rlijihcim-l 
anil ell lEltcTieBses.. DcLallrd Kcadance 
fnp ypnr ovary JieE>. Send fOT J^O booh 
tOdfij}- 

121 ManuiMiit ClpelOi Room 4133, lnd1i-Mpo4lB, In4. 

PL«nav Send me free bnek and nntline of ItisnnE.. 
Niimi - - 



Sirm. 



CUV- 



CIG ILLUSTRATED MANUAL MAKES IT EASY TO 

jte/m/jfjunr 

CM- 



IffMANA 

r»HMlAAL 

DDlUaE 



CMirRiB In AeronjuElcil, Chcml 
<uil, ^ileeharticoJ). and Radla 
3Fnt CDurwf Id Rudle anil DridfLriR. 
C.A.A, Prop COUTflcI HritiiMJl p 
luEElun, Larice UidUiErlal CEfUrrr. 
etra pHsrf Liflny oyp«n.Mfl. Eiktez 
June. lifeptEkulier. Catetoa, 

S122 EL WaahInBtaB Blvd., 



ITUIAN ACCORDIONS 

naail 'MiJh. Thtt Lp^:, l,4^4tl Bixjr INinii^ fpj^, 

juvd Apir« U-iynfJn tSiDd Bud* uul uLiiua ii;ir FUEE ulidac, 

ITALIA A P.HaPRAhll ACC. RIFG. CO, 

111 tPE-r PDLIL DEFT. PH.1L CHICAAKLILL 
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Always write your uatne und full address 
cl&arly wIiCH; answer ins advcrlJsemeTilB* 



SHOP MEN 



Needed 

/m'/ 

twf» from mm2 



Ljmfh tQ Ht up and run ANY 
hind Ui4<hlntE WIAKE MORE 
MONEY NOW 1^ iMcnlni 
qulckl;^ HOW TO OO THIHQS 
witith utually tah« y*»rt uf 
ftudv and pTBctlc*. 'Oie da- 
manit f>«- SKILLED AL- 

READY ahead of tha tupplir* 
than what WILL IT BE a mDntK 

■tao-vAo* D-au Hnn'b tni!a llidii f'hiLnfie La nlMlLry lOf Sir^ 
raj doji'l mins ILlfl: iilu UpportunJly 

willed Ift i'tjum aJiaiMt for Lhc >JKht H\k eLockful 

ci'f Irqportant imictis^vi-L-nihl -CuHcea t-old. BlD^|i]y and. elCiirl^'. DverSDQIk 

f jujw. tuearly flOOO itlnstratlodfl e&ver evfry sfuklwt fuHy. IneUid- 
oi T«hi 3^l4KLnK. FttLttrD MaHinR. FouTHiry w«rli. jiiee8t*j|ir4J.L 
MiK!hlne -31ii>p FraaLji;< niul Miii:LiiC4!EiieiiL, abd 

hbELdreqps gtkw 

8 Big Books <Ug-1ii'ifateEilitjMi) Sent FREE 

tajrou Enr eniminBilbn. With thvm. WO B«nd n- Ctf BIfsdor Qf 
Rfi? pa™ ffhh "ins artelTan.^ »hap iLiikrt^ nnJ ftvtr kWK> IILluei^ 

lUhnB. TtLesr Jihnir, JiL 4 .ii B4L UP UTId rUD llldC^t 

any kEdd oE ]dd and nra In addition |g iiie g 
In ygiiT -gwn ^ine df p&nm -df hii^Lnaai or uol van want 

E 4 I iboin. fh^k itn any faeta ybu WAiit to. Note tticLr 
ffpeat MONEY MAKINO tbIu^. Ehnn. If Tn« Wi^t tJiaijL. pw an 
Ldn wukvr ^\nd mf piL^'m^nca. A yfM'a cqh^iItIhr palTHeffcs wilh 
OLir BoelJiHat bbw ekvao with thenc Nraka without €:^Lr4i 
AinvrliHni TechnlcoF Saclrtr- W-p&*fciort|il Pki|ill«.4i4i^ f.irt-±a iaei-> 



Ki^-arrcdn T^kriic 4 l 541 ), PrOi'Ol Ot SpUi 5 L| ChifAflil 

Yrtu nfnyr pmd me the H hliC »pd binrtrr ^ aligp ilrt^ca for 

n-ee exnnnliiatlDn. I w|Ji pny de11v«T 47Jiiiif^i nnlFi unE»s L 
La keep ±b«n In vliJeli ease 1 wJll jccriii atL.Dd In cen da?£ and 
per nMHith. unUl the caul prlee a* ojiLy gf14.aCh Ij tiiid. If I retura LlieEii 



ccrtiaeace nuLtllnff me u eauutting iHft-i'LEtfH -WhEh OKpOtlO 

an«t vur wdilnwi okIfi chkit^ 

^ F . -r-ii . i i-+ fe ,w*t* 



Pleaa* .^liiprh ■ letter FtiLlME' affCi- iKcu[ULlaE3|. arnpln^esr'i nOBfio' 
~ ~ f- 4»r at. I cost tut^ liosia^ouii hut^ r¥4'*'i'vnceF 



Xl4rv41 vnd Uurt * 



DECEMBER, 1942 



1$ THE TIME INVENTORS 
SHOULD PREPARE TO CASH IN 

Think of the mi I lion and one structural Li 
details that make up a modem American 
house , , , . heating, air cotiditioning, 
plumbing, etc. The jnaiuifacturers 
who make many of these things have 
now scrapped their old dies and tools 
to convert to Victory production. They 
will ])c eager and ready to buy new 
devices from you ingenious men who 
arc getting your patent applications for 
new and Imp roved housing advance- 
ments prepared and prosecuted NOW. 
America's future standard of living is in 
your hands ! Is that idea you have going 

to work for you 



IWeVt ftefjuerf orAers 

hr 44 YEARS 

WE CAN 
HELP YOU. TOOl 



the minute the 
war’s won ? It 
can! DON*T 
DELAY . . . 
take advantage 
of this absolute- 
ly unique time 
NOW to pre- 
pare for the 
FUTURE! 



Ttit value of j^ftuiT jflventTfiH 
Inay be ^-au^d by tho 

Btl-eilSlh gf the patgal caYCr- 
ins it' CcftinE a palt:Eit lb a 
coinp] procadnarg walb 

If^hich we itre tborouEbly 
iamiliar . . . WRITE 
TOUAYt Fees arv 
mod-ersig. 

f ' 

fiS pagRfl af facta wliich tell y*u m taay-tu- 
bttileisUrtd. lanjsuage just h-ow to (;o about 
yuftiT p-atcnt. With booLSk wc aIs* 
Send iinpnrfatit "Evidence af Inventien” 
form. Nq flhiigatLqti any eorL 



Gef your FREE BOOKS 



NftDoe *_ 



Addbc 



SEND COUPON NOW! 



Pai^nf 

630-^ M«Lltn BuiMinq 
WdibSnglao, t3, C. 



PhU4 ttiBh bonkr adiI gf DlvvntMfl" lum, 

ivjtJunit. MdL gg gblififet|ij>fL, 



^CJt^ mil Rt±L^„..._ 
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fou 



0Ufi/tA %fi 

A GREAT FDTDRE! 

AergniuticaJ Mulai 

ATiflua. NDkIdaiiclcB tDiidio^ bi Ike- hkllt of 4ti 

AlLCfkh bdlifYr^ CfTAduiAH ciblAmmg iniBfl- 
iIliIh ■DiploTii^eD.I. N» llrincr iniralvfd, Ani- 
lig&'i Igwpigcl HcliDiiiL K&EAhluk.«[l in J92R. 
LacHl«d an Grind C«ntr»l Air T+rmhiiL 
Fqr kiP iplormHliccifl Aictdrina DcpfuiniLcnl 



CUi^TISf 

TCCHNICAL 



WRI«KT 

IHfriTtlT« 



GUHD ClNTUl m TEIHIEIL 
eiEiiDJLE aas ameeles) tiiif. 









lli'rH”- news 

St'.'iV "LitiJ 

m^^iii-L'irE- !-□ fcifs V 



Tar 

IllsLTj 
rrts. 
DlUIll£"« 



194Z CdltlvA 
rcir Bc-RJnrtcrD- 
fliHd EicpE-rti 
over ■p-npii'* 

— huMilrc-Ji Ilf 
I rtunti-n [luni — tli^ 
ivirjhE. rLiniplfitif 
■vurfc ol Us 
L> iiilva *ver p4Jlj- 
i'hLihJ, l^jiinnvfKi, 
• >i4tl>rB. sm-WuM 
^inUAni, ElDdEi>s. 
«i^LMvLhhPii., every - 
BiMnr rl«HTEH^al 
nrplalrkeri mi 
liiiii «ii un'ler> 

lUrrdl 1 !f 



BIG FIELD! Big Demand! 



DZim EIh^-biT "Wlrtl iiiHJ-rntJinii wtifrtrl^-lty 

DlSlTaVv Urfiei'iEly ki.i 

^ ^ KHdidri 11 ^ Wjir Prn-tluniD-n - 

tni'H. .MnilniinH, n^inijirh Jirmn piRiM 4 . rnu:i-» 

till lie Aiii.>|/»— sirncllr;i] 1 y c-vory induEiLrv' ile|rrudi 
tin v|n-irlelly an -1 irtini wt^ him-*- iIhIh mlii- i 
miisse- IHr ma\uy. yirnjar.L rnK-iTiwUn:: •«l■■lsH^. 

i-pjii-11 nrM-i ih>! leAni- ‘n-lili rri= ■ kiMii^::- 

S I i iMiv-n i'l- A fer FPEE exnnklnnUur. JiflJ 

ffli- vauFicelf, 



SEND rr 

NOWli 



A ycer'H <«3iHbiiin(c prlvIlccM 
Vfith OTi-r eiEElucem humt 
ti^ pi! huy»Ti ef tlll^ jDErvr: 
L'yclopcdlj nf i:tKlrk-|l4- 
AMEMiCAI^ fetKHECAL IpH^ICTW 
ViK-^iienil Pubhiinen imEr 14-aa 



ITccm 

I 

wrvirj- I 



Amnri^n Tcc>1Hril«l Oept. Druicl nl SBUJi It, Chic*ue- 

JtuEid fim- IP dej-"' U"*-! ID VOilum*- "rt fv# ±443 CtfikiBn, Aijpkbiid 

kkiKM;rk:kly.. LncludlPit - -h ■I’^^ifiE-JiEe eniLEIlnr mr le renubllMiC' pri 

fii-r wjkiw yeEir. I will ni'f ‘dekiveiy ckinrr«^» epl-ir on like ikeo'kii-^ ir 

1 ^iKh 1 -mey Tveurn ihcfn. In ICi And owe- ycu unilimfr- i™t If 1 

Jiei'P tbtm. r witk fiend R 2 .DD nfier 1*^ IlLen ^ m^iiLh until 

Llm- Li^uij pdE4 Elf -iHhIv RQu.ROi Li paid. 



KA.UE. 



ADDRESa ............. 





ttTV STATB. .............. 

Uleit>« uLEm^Ii leiutr HUElnff ate., ^nUlMEJdu juaJ Iiune bntJ AdilEVlM ef 

■'ii'nikta'vr and ftkve ■£ imil cmg jHjisInEii^mnii M relfrengfr. 

AUDELS Cai'penters 
and Buildei'S Guides 

4vols>6 



f*r C'»ir^hri-iiL 
CEL buMdlu !Mf 4 -hMkE» snd 
*IL Th^-IB 

Ciildri ilvi reu Ibi iherveul 
inj^rucluas ElsL tdu wu1“ 
IfukudliiE n*-* 

ALdiiLliwi, ^uu, uq 

Inlar^p'niinr luqiHiitlnni Aq 
t^*r pracrtui^ EAunvitTlhi 
sppM-hi|r+ Ind sLudEnJI.. A 
I^IkbL dsdy iH-lpEr iod 
Quirk ibEmnEa Pw iHA-LrE 
Ormii^rk tk>ETj- 
^bcR sn u*lna 
k# k lErlpInf Ikand' loi 
fl'Drl. IJeLLcr W-nk u4 Bik- 
l#f f^y. Tw its Ihh BFiirt.: 



Infiiif* Tnd* Information Oni 



fidw In eat ihfi bCd«!l HUAT4— ITow i\h 

HM — ilew in build lujnLion-^Jtnw In- 
eniErf bei^B^ITniiv in i,u4 (lu -E-bktk tllik> — IT d-kE 
rulpB i.rul'Malfi — Ilnur In mnlse iCnnEt— ^■k.ri>#nurra 
arkcbnic-Eke — ^IrlJic mcDkUJilirciD pmblimB— Ei' 

-linialinB: Jilr^nj^lb esE liEiiliCra — l!-kw U> 141. clTdluEA 

nndHilk — llnnr In Jriine hnujw And ln*fi— Ilrnr 'n 
CdHiraAtc ]t«n- W- liiniaej^ barm. 

■im. bunfEJoiNii iln. — ^ITn-^ i-n f*uiI w-n6 d™w 
^i.rd''-^ElrB.e^inA bi^ kl^rlilekiEiI^k — lEn-ir Bn kl.- 
CAVAlir— linv to unc art I inn Lf. Alvd IT nn tbr 
lEceS a 3 .ufiE« — l-Ei>^ in Lulld linikli ind mfTbldb — 
pkpt.iEbl- 1 — l[ow to Injil^d- H<™- W- cj-t nn 

inliTinr inn — har^ donn^ilnw Uklatb — 
Uy How :s piiM 



TtlEO. AUOtl. A Od.p 4a W. 23rd Nnw V4rh C^tT 

Mj 3 .lurbLi ^w4 hitHf!™ <iv|4cf, 4 hi«ki^ Mi 7 Tree ItIiL li O. "K ' 

] n^lL ¥1 111 T dsVLxiA] II Diusi'llity uiiEilM-ii ^kL CiEhn-n-lH ] wUInrillH llHDi ■ 
^D- -ahlipa-iHai -un^ui 1 |iA 



...... 

Adilispp^ -- 

□cEiipLlli'n , 

RpIspbueh ,,, , , ... J'.Sd 







HOW Dl D THE AN I M ALS GET TH Em NAMES ? 

OumUTAH 

means literally 

WudMam!. 



T he nnm? o-ruFi^Mtiin -rnuir-i- from the 
Mfilay words oran. “niAti." and uian. 
“wild.''' I^ntb ym^ lan/Jf j'fiur 
will enjoy iba tiuadf^^di of faKiina'i-na 
Word nrtRins Fn. Wedster'sKe w Imtzk- 
XAHiarcAL DrcTioKARY, SiH!Oftd Eclj- 
Lion. Ub COrfiDlcleLiesi Uiaki ?. il truly 
eTii> 5 'n-ixrKJniljnjE £>'cjki’A' iffr ff-nrrif ^ifucji- 
tlon* It wvJTis alaiout unbHclu vab^i. that, 

^n<h a "Vait fljrid of knowlr-d^e OOUld be 

Pflctie-d tnLf.-Q- Olio vcl^t:m.r| Anjf any boolc- 

dcaler to shmw yem the MEHl^lAM- 

WebatE-r. jtfcu-rJfiecf by fAp Crrotf/ar 
J'r.'wJr-AIflrfc. Wrttti for frM*- itluslrabett 
bookSf-t SnltretiErig. wo:-d ocFfilns Ilj 
Cr, fe C. M erf jam Co., J.24 FedL-fat &!., 
Ei:ij4f]j:;ArEd , Mau^ 

.Vhf. 1913 , by fj, 4 C. !^rfffl 4 a Cfl. 

THE GENUINE WEBSTER 



Webster's 

NEW IMTERNATIOHAL / 

Dictionary 

Second Edition 




MW.;n 



RYAN AERONAUTICAL INSTITUTE 

^nLS klNOltlb-H PlELO 5-.il H D I I D Q-^ TALEF 



MAKE MORE MONEY 

from POULTRY 

ivh*'ihv? liH-i'lii 10 Sail."- ijr len hiitt-IrcHJi Rel laleal ncirn.- 

Ejrin lliitiibEihl H LILilL £ilHaLi! l-;'v^|i 4, kc|^rrn>->: |_-:.il'i1: . 
ii 'l d<:Vl.']l.r|:i| -d kpy Hlariry ^1. |.UI HU4b. NjI CiairilLL 
yuulLE^' Ai't}iurLl:> . Ip |iIk fi.riiij'iiJi HV><iHiFi mT 
HctiFin ISUidy TriiiitlaK-. ?r-nnJ ((ir niir 
(.InLitLi-ii^, i3i.-rtr rlhi-nir i.-i.iurAeiii lEinlhodu and d£CL~i.'- 
Si^'riLn tudny L<j 

NATIONAL POULTRY INSTITUTE 

Dapti BO- 16 Ad.m. C.nivr. R, Y. 





CA>V 



Shoes, tires, 

RUBBER OiODQS t_aAl Lnnjjnr. 

I''J3 L bem With new- piuE Biiinld ''puElj-.''' 

liol n Sdd-iL-orta ippES 

in I^RLher. izicilh. [ubbeT^ 

£- 1 ircAdk nn tktie bultcT. Ilrl-ei 
IcnJcIi CveiDluht. FJcilhle, ucunf^r 
no n * J! k i d , water- "itn ua 

prnuf. %Vmt'L eodm; f ■ THE 
nrr^flUArpnlff d, £D 3 Qp| 0 hPIF ■ 
icfii^lra— aa cflEita, 

AT MAR DMTAftE AN D lOe STOH€^ 
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POPULAR MECHANICS 




POPllAR INVENTIONS 



jVftiur ncime 
[CenllfUied fro-m page 24AJ 

Lightweight Bath for Bird Cage 
Fits Over Door Opening ^ 




Made of strong but lightweight metal* a 
bird bath is equipped with adjustable snap 
hooks allowing it to fit round or square 
cages. You simply open the door and hook 
the bird bath over the opening. A trans- 
parent water shield can be removed easily 
for cleaning. The bath permits the bird to 
splash freely without messing up the cage 
or surroundings. 



WHERE^TO^UY^IT INDEX OF POPULAR INVENTIONS 

Polflinp tabtv ,18A 

BTiMunan & Ca'Dlc, MercH-andbsa Msirt, CtiLcnffo 

STiofr^hmt bnie 18A 

J. ftoy SernSi, ^^Ith Avc.h New Vofk 

DniTy reminder for hauEewifH..... ISA 

Superior F^tenor Co., 53^ N. Clark 8L,i CtiLc-aae 

fiul-lon tope 36 A 

OwisEjIidatfld Trlixiiniay Oorp., McrohancUM Mart. Ghjcege 

Corner fewel bar 26A 

Ben 3[fc:kheLni, m-e., 25Q W, S7Ui S(r, Hi;w York 

&ird bath 33A 

Blnma!- Mlg. Col, 1027 Ridge M t., FliilacfeJa^blii, 




Kotlung.ofTcrs you greater opportunities 
than a career in avbtianl Get started 
nott'! Learn to fly in the famous Piper 
Cub Trainer. Be prepared to go on and 
will your wings in Uncle Sam’s Air Forces. 
Assure yourself a bright and successful 
peacetime future. 

Whether you are 16 or 60 you can learn 
to fly with as little as 8 hours of dual 
instruction ... in tlie easy-lo-fly Piper 
Cub Trainer. Sec your Piper Dealer for a 
flight demonstration. 

fiet TIiIb Rnniilct nit 
"HOW TO FIT'' 

This }Kw^L:t, "Vou, Too^ 

CoFi KJy,'" haR. Irtfiii 
eially iviTFKiF«i hy s jMVcrci- 
Itl^nL-Ti-i'-riinciTtrcl iFi- 

slrwckiT. H cJrarly exi^laina 
I be basic fLljcbl princi|JaFL 
£5en.d f£>r ycur cf>fty 

PIPER 

POINTS THE WAV TO 
WINGS FDR ^ AMERICA 





MAIL COUPON TODAY 



PIPER AIRCRAFT COnPOnATION 
DEIPT. VMIZ2, LOCK HAVEN", PENN.A, 

rioifjFt me ihc booklet "You, Too, Con F3yt'' 
and Ptfwir ^ hIitIoj^ for whSdi 1 endow in atiimst® Or 
coin for pDotag«-himdL[ng. 



NAME..., 



ADDRESS^- 

CITY. 



.STATE, 



DECEMBER, 1942 
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INUjENTORS 



Learn this 
Profit^e 
Profession 



McMORROW & BERMAN 



I Hofiistnrfrd U. 5, Pflt^rit qirtce ■ 

1359 Alt?BE Byildina WAihlv^Ign, D. C* m 

I 2 ^ur NEW FREE I^DOk Minj iqict^ldlly | 

I "inv«nti»Ti Itctiuml"' form at I imdEratiuid Omb h 

Ibba rcquc^b dwia ilub lipbligKta H 

I NAME - . 1 

I JlDl»HKS3 ............ J 

B CITY. .... Sfi-FATE 5 

1^^ Wr11+’ ^3T i'Ti'il- 






in 90 Days at Home 

HimdreJ* entTi apd iiuttiflid or ill ikps 1S--59 mulie ?lC.ao tn 

i^H.m Ld a. tLl]y.Lo Lln,3f iItIci? Kbvollirt^ Swadlah *ni| 

llyjrn-TlicTab^ (pfliJiicnla. TlitrL*- it * 6iD flain^rnl flram 
I3fls]atilH, RiHltailiirTiRr nuln. DwtaTE iml TirLeai^ piitanEa ni 
ttrll la oiipwtimmcB for lifiulj-liBlilns yaiir cmn rfQijo. 

J*am ttiJ* JjiiKreSLJjtff mwwy-JuiJdiLir jjiuffislDn In jcojt own tinme 

Ifty iTiAll tliriHi^h {|itr tic^-n FLuik^ niiiivi'. !^:i.iik 4 | r^i.Lruf;tDf i 

9 . 1 . In a\j NATIONALLY KNOWN tetidftfcH Klwwl. A ^Iplnron 
1B H.wJTtlcd U]ieal MniptocLMl of Ola enUrJS. CfflirEfl mn no cram- 
JkilrLCU LN 9 ^ u3Dnb]l3. I E I (7k HcIlOOl bT^Inlnj; Is 

alOL iw«fi9fl.TT. Mnn?" eal-n IjIc pnciiify will In lad.rn-r 
Lis«. T\ii} Awmf ahd NlPy IninnlTrdfl of men 

ird vtnn\tn In-inud in hiaaoBfe ind l'bij4l4ji;licTU]i.y. 

Anatomy Charts & Booklet FREE 

lifiriH] pem- and we ul|| Irwlurtf iiniriwm cekiL. 

JllctUiraBri^. paiePil*f| Tfilii^lny railed nud 
Uj'dbti-Thorflpy snppJJc* WlthoPl *nj* CmL Tlin 
t-^dudns n^Lrst uloiM mip ba worth oknny ilaej- 
tti? ™oi1?^l lultiiiP Il'S. .... . . i i . 

&cnd enupDfl PDW Tor Analamy Charls- dOd hnOhLrol 
0-f p1i«tDijrapTi4 Efid InliEri frOHi id^oetiluE Qrad>- 
putcs. Thflsa will lU he aePt imtpaEd — FRE'E. 

" JE"b7lEa*T Tf"3wo"jTti”aM^ 

Dopr. Ml— E. AdaWfl SL. Chitllb 

Yqu Dill- a«id me FREE afwl iiMtiiild, AnnlomF thirls, tMinkli-L 
mnlalniivt; phuCgHr^pht njwi lettsirF Criitn nnd mu|kl4:Le 

dcUjls uE >vipr 



nalomii 



Qiarfe 



iHDUSTRY 
NEEDS rOUR 
iDEAS NOW* 

I TWO REASONS: 

Msnn:fjictiii*rB Die KcLtjrtj: nn^y 
N£>W for pnsL vTur sale* uul 
proJuiclinjl 

2 1fJsht irutrtUmctTIlKT’O arc Kte-kSJlB picrtPOt* 
tbclr tKiHirkded faciLHi^u- i:v-it l^aJuUe: inct^rieB 
luivc- I® take ap llin feLflCk pftfti 

Tj\;nr niKlers Etnp-. Yout’ chandn pntent 

tciilltm rwkw-^alay nia? fl'TwIanjcer yuur elLiine^. Oe-t 
OUT NEW FREE InvKnlnr'a IStiwh loeUiy and vutnnhlu 
"iTiyffiniLnn Htoord" funn. Tlkl* rflcinc-nt doca nnl ubli- 
HnLt: yPUn AOb ^li-w. Wntc L«lay. 



Njiant .»..»!.».■ 



AdcUrBBB 



CEIS... 



State. 



PARKS AIR COLLEGE 

PARKS AJRPORT . . EAST ST LOUIS, ILL. 



Offers you COLLEGE and PROFESSJOKAL TRAINING 

Majoring In AVIATION 

AccredlEed bF ttiE IlUiuibB ndent of Ticblle InRtruntjon. In- 

rludcd ilnec 10-^S Jii The I>!lrcclury 4jf Cdlcfcj dimI: irnlrDriLEieB, 
isHued by Ehe- V. iS. UftlLi- of Kj.UlL'uLiPii. 1'. Ifl. iLbbnm-cil Hi M CikJi- 
Itieli 2 !]*l CjbUmHl IDd l'']FlPg ISNlOOt rilhl ^lediuiilCa-' ftchDo]. Arcredilcd 
l.'F -uPd Ci.K^pf:tlbLNa witti llH LhlieiJ t^LuLeu ArInF Air Corps Jn Klrlny 
nifrlit -heicI moizhH-nLrn] criinJuir. UpL^n w hlj;h rdneuL irr.idbziLBB. 

FDUR CDuriDS J-BAd l« B.;3- dBuroee iP P/-«lEAAiMiil FLIetcda,. ^.vlaElen 
DiHTillDiii, ftlBlrlfannet SnflIn-ODrinq, ABrenBUtica.! Ettaipeerlna. 
■IWENTI'-TWO TliAlNlNCr ri_ANK3 ire imd 3P prefosttwial fllJilit 
ItjJnLrtgf Wtddi pJr^piree itreduaLc-j rai AjTiIrbt tilKlkL ifperit-IOki; 
FACULTY CiT Ibl Bjjeci:illBtB 1b -VBiJobH dBiJa of nrJ.aEiiin. 

LhLEoLLinEnb IJj^ited to a. l-uCa.| of 20ll coinruDrclil DTiitlon Bllillf<llti. 
fnaicliy ^IlKiLLlbeeib CF £79. 

d 1 l 1 Tt^n. 2^ IkiiltdiPKi 4 k<?n 4 etl t>o sefiPoL purposes netiukeSF. DctrcnL^ 
lorlici bjuL -dinjiic juall iL ttit CaLLccc, 

Wiiktar ttrm Jqiitiary ^ojul poptcatd For bew O-J-pejia ciuEoc. 

I Gfh VFAff RtiUlrla^, dcirt, PH^ 

lOUl ILIUY PAi^WS HIR COLLECE, Emt St. Lowf*, Itl. 

CNGiHCCRlhp, tri>*iEtLHtlnR, ptI- 
[Lt.lOlk dJL4J pnlLoe Tutllu, BttrvbcItiM, 
Enorirm ami Alonn IcICKTiiulh? t«iicPl 
bhioruiurUlF’ 4& \fcs\Jt' HiifliiMf- 
likK cpur?^ paulvjilept to three y^E?' eoltcne r-udlo work. 

ihi. , - - . - 



RADIO 



leCubUilied l^Id- Ail Ini?. CnriilHil! fr«ft. 

The Pntfge In^titute^r Pept, Dp ValparaisOp Incl. 






AT home: 

Leain to mlpr phorw ppd uilTitfttHbM 
In oil . iNO prt'TlDOi Offrct-lEbr^ -04^ 

. deOHUDiJ . bknd iQt badkle#, 

HooEr Vt Mama" mtA lWHln?«i«rtL 
^ WaTIfiNAL mr ICHDOL 
lAi,i|.w>ch.naiRn fiw, P*-pt. aaSli Chihcmpa 



Unjve-r£n]--traanod nion fi.nH.1 orrrywIivrH 

fic^llinj:; Uioir p]u>lo[rraph* for $5 lind man Meh 
k^P PAD ' — O-P-m 31fi< la (.Td EXTRA crery mnntTiS lloiiic; 

m-udy ijhvto-joarJknitJim Cc.Mtl-^ lenrheK yen wIlllI 
TtfDB Ln Lnbiri. Iiaw, luul Lj ^TI ei 1 i niJilcrii-nbap 

nv^rvnmiVP Eonlr Kives dotajln. UNIVERSAL PHOTOG- 

PICTUIiEE iTAPH£Bi, lnie.,aapL J, Ifl W, ii $L,H*iifTwricCny 

fr.,;:':: U.S~DelHBe BONDS *SnMPS 



bihCY ImY^: liBASift- iUlWTY 

?mrw. '■icn'L EWt£ai IlwcnEt 

town &HD 1 E 7 T EcSHHDf aaowrr' :I^TWlY fLOEi: 



Know Electricity as Experts 

Know It — and Get an Expert's Pay! 

WTifcl about your future? wro bs eiFo EodAyt Rimty not the m*n 
who b iM-naoutod to at&niil kIIIH Knnw your >nb thnrrkuJSbly— pt*- 
piire ypurs«L[ fur Jaba nJtit^a. To do- Just- iliba LbauBuuua or mco 
DA?Q UBCd 

TJse CroH Library oS 
Practical Electricity 

Tki Crdl Llhiirv \t i Hraplit* iktfbinl KiuMror. Ii li faandiKL ae pnrtUs— na 

Wf f*VT 4 OkT nwlwe— 411 *4 O l4 HeilMlI-r 4Dnfr- H ^ lEOD 

utttr Ur ifrwtr HMlti kliB IdDD cA liiia-^^ef liris rnmai. WrnUfii h thiiE- Eh* 
tMpkUH MB «ufl^ UdinlMd ft. y*L M M>u[id. H EhikruUfh. lAiul. If If lh4 Hnilr CP"S 
■dI M-.llHl hlrhll' |i«M flKirlEml kod MiMRiiiin. Ol-urk tcllf you Lhft thhii 

yatM bUd til tbbH bb4LH twlUfl. teMfkbnl*. UrakLUFM. euliikUHBOnL ErinpTCfnnPffR. 
ctTCuiU. ■-■iFr'blnwfOf. dhkU-JbaflAMk lysfenii — kfn-U-kkI wwchbitfsr 4l ik'W El'Pe — 

bn^lJbf f«- aif bi boa FHLWti — aHtnf Of Dbitbfil bBJdiitili wd gwrltfn ind 

haquOdHtflia— MlumhlbELtD Ed 1u leny phkM — Ebb tti4H Jnir<rei«4 niffbwik at ILeIiLt 
ik4— Ikm^ ud Ubab- Sff-fbLl. bid.— bbW to db ■ vbiiirlHb Eieta ptimklnf ll. t4 

■BnudMlba. 

No money down — easy payments 

■ lUnhwl knil -n will Mid yuih ibb -IbUr* IH of Pmn *C>I- 

... ... ........... - U *t*UW+ Be nbl^jM.. 

. b«^» bk 

tlui tkkjkadLiE-yeLUHtl. 



rUJ b ud mkil tbp anuK* kURnKHl knii -n -rrlll MiO yuih ibb fbUT* 
aniM tor bn. dkT m' eiunliuliiKk dd. kp^iriOT.tJ. Wk lai.# dl ihb iMc — f*C 
Juidp ^ leHB blikLubi, land t^.UI>n bu UkTHuid i£i h 



an. II' ^ 

bl IIXO4 mi3IDl4^ 



0*n4 khi DQiuwp WOW pad ■ 



E X A M I NA T ( 0 COUPON 

M«GHAW-HILL BCDK CD.,. S3I W. 41n^ St., Nsw Vor^ 

SsniL zEri for tin iliT^ lumLulkiiE «■ i.pprbril ihb L'Fnrt Llhr^V bF 
ElicIFlcJiy, J -Full, i] uiJiJicljglF- I n‘ML kbMj yeu. 1-3. W jb ID ebTi Rnd ti.iJO 
mniilhlv uhiB Om pfln ol 111.07 li pkld. li nul ^nM^. I r«^iu:n iSu beohi 

[HaLiuid. ^T« Ifluin pfBinnt ihlpmint iwrib OWnls ind Ml In Al Llif#iH!l 



h'bms.. 



I 
I 
I 

I 

I* UDmB Addnfi. 
jj OliyudittfM.. 

I 
I. 



Mkmk dE -Cumpuir . . 
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POPUI-AR MECMANICS 








Giini map of the world. Shows pr«eri( poiitions 
of Axi? and Allied forces. Shows occupied areas. 
ConUkrts v^sh amount of ^eograpliaEal infonnaijorrh. 
Combine ori?nEed significant world events, Lstho^ 
graphed in 7 color?. Si?c 45 s 37 iriches a wall. 
Over 300.0&0 aJready sold. Price {L rcmittafice 
with order. NEWS MAP OF THE WEEKJnc 
1^12 Orleans Sl Chicago. Illinois 



§Ll 



MIND DISCOVERY 



nJuwDT new jHfw*n i-n yt\tf‘ mind'. Our ai1inulat«n awakjm 
you,. Fint F R EE at IrljipduDtlaEa to H-ovEleirtiilli CUurK. 'WrI Ie 
B t DflCD Tbr 5i-tiniujat«r B WIlilE UJgiily rub. FRAN K |„ 
TIBpLT, FII.D., N Feain Pfibla^fllphlB, 




IF I Send VOM 
THIS FINE SUIT- 

WIIIYcu Wtar It and Show It to Friends? 

I H^iIb Kl^lfrlnfia Eti j^iJTtO’WTl bD W«F alllH n^D-Cn-rnrur^, 

I nFMUNtTjE.aTIHU rw Comoud 

^kiUilp^r— UULU.ka>?r4Fn]^Y«U UtU moBb Dll^tu S12.,4k)]n h.4n-T ■ Uy 11^ 
^Midni:! ^^VG^ iUD fhtihhlbi. m\t. n]DM, f IMJiUlJUiihl. 

'‘J^iinrwnM er oiDncr. I E^^-ryliiirw rf^qinrEii 
■.built totfi#!?— bicti, ots-, lai- lltKE 
UI,rrJ-Tl rSTON CFl£Li3, 1 3QOW,Htrrttgnf PujrtL W-HlEHCtw: 






lAmwrioM^Kt^^ 

c«^oduriti0rt C^rdb! I^hili IiI>^ji-^i Clmh- 

liil^i Irian, r.!’. - hc j'ngr^m, JEtli.rr«n^u.Li^i. - canl" 

FTtl.LI rJiiiii<Ha Tipfi^v of JlH int ^Ti>W u.i 

fri ■■ AHnkl^k^ kl[ t/i PniKTCftAFrp £, £l m 

at.. S^ainUlpn.. |Tf.nrta. 



MoneijMakitui 
Paij Rfji^mq 

BOOKS 

Ccitcilori 



SEND NAME AND ADDRESS 
TODAY— b^ipkjj cgvof- 
Jc’-tj oil Irad^Sn otbctj helps, 
home workEhop. apat^ than 
wor'V, hohb:.-"^ ?>Ec. Lc<rrn Hpw 
lo fiQzn i Lore. V/rita today 

Popular Mechanics Pregg 
Dopl- 442 

2DQ E, OtilarLo St. CHICAGO 



Sr.,:'-S U.S. Defense BONIS ★STAMPS 



don’t WORRY 

Why put up tvith years of 
needle;ss discpmfart and 
wor^? Try a Brooks Autij- 
naatic Air Cushion. This 
marvelous appliance per- 
mits ihe opening to dose, 
yet holds redudble nipuire 
Geciine] y, comforlably— day 
and nighL Thousands report amazing results. 
Light* neat-flEiting. No hard pads or slUT springs 
to chafe or gouge. Made for men* women and 
chEldren. Diirablt^* cheap* Sent on to prove it^ 
Never isold In Gtorea. Beware of imitatioTiB, Write for 
Free Book on Rupliurc* no-risk trial order plan, ^d 
proof of results, All correEpondeHjCe ccnlidentjel^ 
BROOKS CaMMHVpl5S-B StoteSt.* Manhelt, IHIcli. 




Read the Wonf-Acfs 

INSPECTORS 
★ WANTED* 

By Aircraft and Other 
War Production Plants 




im---atlAgesai»fV/0!!im 



IVl E* N inapec^ 

Ivl tore in nlrt’-rrvft 

find Other War Frodiietion 
plants. Goed fxnd 

chfin^^ for pram-utlij». 



WOMEN 



TTrve rntion's 
war iitdua- 
triea are calling fgr 
inSpecttirB. Base pay and over- 
time aaiue ae f«t invn. 



A War-Time Job With a 
Peace-Time Future 

One Sp^peetw terttiLfen'l f-niF evfiry 13 to 20 eifiplfiytra in nif- 
oraEl. gtid H'lthor n:ir pLiinta eniployjtig freiii to 40000 

lA'urkiirq;. Hfil|] witi oa tin; hojjie frunt. 

Unique Training Plan. Quick results 

By tJie CliiiTigo Tech plan yoLi complete Lti your Mairr^ tlccie 
at Imma truiior part of your tr^njung \f.hU\h iuE!fiiLU.-fl blon'.? 



print t^nnehnf^. K^^p yHicir pr^ent hiib v-hilc V^irniEig. TIn'^j 

when ytmr trminng K>b]3gaE.iujL^ at fininc brm mr't, you 

*imi? tn Chinrvso Tveb iround trip (.fiitLpptri-nvtiMn n.ncl mtNm 



fiirniihcd) fgr a- abort pr^i-tiirnl (Riininft Jn our [nepccliou 
Dept., ahopa and iBboraturic^p with esuees, csJipcra, and other 
nieaaurinj! LEiB-tTLimenta. Thla. prepares you for a Rood job aa 
an JoB|>i:}et.fir. 

Employment Help When Ready 

Wlicn you are ready we help you f pd a job a» a nteelianiral 
priMiPwoci inapfrijl^r- Jfiat now ue have Uiure ^(^.11?? for qunlLfiMl 
mapcctora than ran hll. 

Send Coupon or Post Card i 

Mail the CDupon or u p*>9i mljH for free information, ThoPc’s 
no time to lose. BatUea are lost by delay ^ — no ore opportunities 
like thia oue. Act now. 



CHICAGO TECHNICAL COLLEGE 



S-12WT«tli DIdi..* So.MiChi^n Aw.*DlilCag»p Ilf. 

Ficaae aeud me Free inforcuEtion about how I tan 
quaLLfy Eor a Rood job aa an Luapertor. 



JMr.. Hie ur U>liv- 



Name. .......... 

.-Lddreaa 

City State . 

0<:ettpfltiop Aae. . , 
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DECEMBER, 1942 








rJinHiViT riAJTICI 
rmsCtb Li 3fl ^nurKi-. 

ML nrer Yii-rlLCrji Hfs I'ln^rU'' ;j'ou 
rin L fHi] La Lih-kMr!4|.,>iid rtii’in— 
i ni.ni 

t'Mlrt ^■r^ n ri-r-iJi p'rl nrknliKL (n Lhi- 
l.l■■u■.:-LC LliinKH- 111 rinillfv^ TL'I^^e- 
njcr. IL !:j LaBi;4Jf, liiirnor, 
sJJei'Lratc^. Mnjn> ^Wit- 
^qsic-t* la [cni^i fmnL— 1>72 

M JT-Li>ivt| ih|.p f^x'liiw ■ipiiL^K^ InnH. 

TEtLM.! Trim- 
r^>rc It uiLUr anjr nciu-if i.s-iHQ tirHk 
At :ArRCq-, Visir ’ ^ - 



fioEd a frJfl,t^^ol^ 
fcfl'a prtea broil: mlE^ht 
tCh pay] 

97 2|UR«4 ff pi 

ONLY ^3 

Campl^i* 






POW£Fi 
aJtXo»J “ 



POPULAR MECHANICS PRESS 



SHOP BOOKS 

4 VOLUMES {m\h ^he^i^f) 0 \kVf ^ ^ 

USEFUL IDEAS BOOK ^v«« C. 



I I'i 



« V 



Sent far 5 DAYS EXAMINATION 
Monty Rtfundeil ir nel Satishtlory 
You Knj] tlM FREE BOOK 

Itirre- iro hEnidru-ri^ of iTivDry--makiar4 
[im<^ I'I Till IzibDr sarEEiE cud. 

Tik? Sbcir h'clea Xlbrufy Kill htlp 
>'d-u nfi jM>Ur jbb in IiuimIk'II^ nf diflicpcnE 
'n'ByJi. If }i<4U 4la kundhiiui- fibop wurk olaE 
siny fcldd, Btlcet-iritiliAl wnrk, pa4nt3nj[, 
vnipontr^p l^iiuiriiii;^ oornTT^-tHi WO/k, 

plumhknfip ^k-^rtriciii work. W«Ulilfifp 
buitdJnH. *LllbJ werk. ^TU:rn\ tepnirinS, 
tnfkUrYi-RKliriEh !nflHiCfnrF or IvoritB riepuLr 
w-4?rlip roil netii Llio ^ihpp NdCe& Li&rojry. 
Ordap ■R,-hiLL-> supply !\>ur 

hiR- bo^ika- Ene]iHliri± tha nnw 194 3 Vcl-' 
□mu: DTujI ailOP fc?p 1^42, '41, NO, 

50Q |tiL|;4Sr 150Q bulpfuE aurticliO Ji j pir 
-^2.00 poflAp^iEl;, 

ACerPT THIS Cl FT 

tWXJ Oii<^<lcLlDr lillJff with Hunan 
r^r pny i^^iutnMir -anywISHO in U.^.Ar. nluy 
r^w 4'ot^Li chArfiKiA un <f?||vcry. V.'& wILL 
1-|1U|0 "USEQ-UL lUEAH," ■ tW- pacn 
vritll Ttunitmift at fllvAlnatSanJi .and 37 4 UB«>- 
fVi] Sibil h^lnufnL Edron IHtl^E. EjcathIei^ tlis 
.'<hmfc ^^ulL'H- LIJi-TniT rnr Linja Slid Si wti 
4£Okl'i. Ilhu It rpiurr bfUllS pnrji vetf n-bll re-- 
fund youp ontiro ^Pf^EiLom. but ymi kH-|k Iho 

T'Krfiir Icli^n Tmnill PH- S ^Ift /TiHTb UH. Mun^C 

Wc brivc aniy Llmn-cd supply ^f ^om-e t^I- 
uiibos. ^ulL nmjKm txiduy. 



RlibIj tlut iiliup KoLoji Library, 4 volumBR ami Preo Rpn-k. 
"U^E-fiL| IJi'ii-d.'^ II i rc^UMrlk J-lIjranry th D Jii-yk udd kH-p the 
fpn* Ikiabk; you iYlll refutiet fiiU Jimnunt pTiiil. tH I cmIohd 

42-00, □ I wJ]l j?ay po^lfm^h d^livoryr 



Knuiu . 

Address 

City- 



■ uikji. .. . . r, rsHBiBA^akNES fl-liaiiJ hl Ph^NSPSPs M 

L - "i - H AHiCt P RES3;, S^L 4JI, IH E- Oiliirft St, Olltir i 

tPM il in Popular Mcchwniir^" 



$1460, at age 30; $1142^ at age 40; etc. 
Premium $1.00 per month per unit 
(nfimiinum 2 units) or half the permanent 
rate for first 5 years 1 All 
Stand ard Provkiona^ includ- 
ing Divide ndSf Cash and 
Loan values. Monthly in- 
come! Fully Paid up in 30 
years! Postal Ha# No AgenU. 
M^L^OUPON NOW! 

I Postal Life lusuranee Company 
I 511 Fifth Avenue^ Dept, D135, New York 
Crntleineiis Mail mc full ijelaiU of new 
$1.00 Policy and amount of inaurarLcc al 
my agCi 

^RTflfr 



I 
I 
I 
I 

I Occupation- 

I 



-Arc- 



Add I 



Nert Bodi Will Save ItDiidrcIs of Dollars 
Sbowi How la Mika Fortf Toola 

Ndw ^'ifku can have a rmmI 
eixTular nnd hnnd 
cr powir t*olB in yc^ur 
a coat L>l ikiily a lew dolla 
them ydijir^^lf from -ale) auto pUrtu,, did- 
carded eewini? machiTi-ea and o-ther eddi 
atid fHut little or nothiiijr. Get 
thia new booh — "Forty Po^cr Tools Yotl 
Can Make." Coata cnEy soatt;^Id.. 

Till I book ffivej eveiy detiLlI lib pl.iln lurynujE^ 
y«L ii.-.ifc-i uaicVr?.ifliii:j! »ridi rell>?w. ilundTPil'i- rnf p3r. 
Luroi- lUiig blnai« utirpw evi'iry pfcrp Le rbllDW kn 
hiiJHkhkv Lhc pewer LdoIb jrou. went^ Ae'iiLil plh>- 
Lijm-mnliit^ ef anlFh^ nuL^iJTUin ii'ic-liiulfHE, 
a t .aitodioy. HiajuCi/ laiidh jf im 4 nlj4J1ed. 



MAKE EVERY POWER TOOL MCEDED tM YOUR 
HOME WORK$KOP 

?t the power toalE yuii can itifike or*: 



HAiMt SAW^ 

}$iindMi|E KnulilJieD- 
Chipeulrr aawx 
Metal LoLlJO 
Po*ar Ilni-H ^0# 
JIC b^IbHM 
Uut-OJT Wbcol 



2 DriSl FrciiiMi 

1 JSrroll Ri„ 

2 Wr^ TijmliirB LathoA 
J Cplnd^ra 

1 Hb"Twr OP MoojilJlrtnr MbcWilo 

3 Vi3imLlnE Pofifli 

pnd otbe-TD 



iFiforaiLiurb 1^. iljdul pull™ bc]^ rvurinn stkI dplvo mctfwdt 
Jumt |juifc| |+|i.«i|. ho other pijofc ]l,h« It, dxdw tMLiy, 



Dept. 443 



lOtt E. UnferJd 5f-rc«t^ Chitaga 



TRAIN NOIV FOR RADIO 

...but read this before yoa buy ! 



cfin pny JlII Oiurix nf prlcris JC'C roijEi^ii IniLniTiL;. V-:u 
romi nil flrjria ciE iLdvi?Tlj.^irie ulaiobA, Hut why (ruL^nti? 

'™ni EniA liTlfl IlcolL lluil l:^A j. l^^..,, m,vj « 
JUCiitiJL-a lb]k'ir I’hTHK' roijiib EttiiiiIi.k tIiiiLi iiflii,' nlhCT irr^rt biClI-ili-^-i. ft 
— un. on* l^olt lIlliL Ik |m»n- WliIMy Uhi t| J^ir hrwibL- ;-.L|sirv- -ml 

-I 



THE MOST training FO H TOUR 

AS PPIdV^pi H¥ APtf COMPAAIScHIE 



A 4 [7 1C AND TECHNICAL P U B-LISH CD., DcE^t. FM-13A 



■4S A|.tr»r Plarc, Hc-iw 


YOfk, N, Y. 


ac’iid ino vfjitr n.ljiKi 


rKVaii-p r-ijURh-l.. □ 

a.h H'nrlnfHTj. Ki>nil 

■Cv.^^K.ll, 1 1, ^H1hD^ cj.^. 


h:a.m4 , 


IT 1 4IT1I ILb-L 1(1 My ut^H- 
llrO, i rn-ay’ retujn ttm 
taaot In S And nn- 


Ar^rlr^^ig 


EBlvo my manoy back 


CsiV . - - 



Ca'V SLutO ..,.., 



r nn at Ai« 2L, Buys 

’v ■ 1724“ 

^ moitth ■ * 

Old Line Lesal Reserve 

LIFE INSURANCE 



POLICY 

it 

Partief paling 

PROVIDES 

fw 

DIVIDENDS 
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HOW TO GET INTO AVIATION-NOW 



by C 5* (Cosey) Jones 



apor7Me to u'hn to upiption. 



What can I do to g&t into aviation? How can I be- 
coine a pilot— navigator— bombardier— inspector- 
aircraft machanic or langinaer? What oouraes ari$ 
available and wbat are the 
reqasrements? 

Questions like these are 
constantly submitted to my 
associates and me. This is be- 
cause our schools have long 
been engaged in training 
young men in the meclianical 
and technical phases of evia- 
tion+ Andj while our two 
schools arc operating at ca- 
pacity and primarily for the 
United States Armyj, we want 
to be helpful to any and all who seek an aviation 
career. 




C. S. JONES 



Many thousands of ambitious and patriotic Amer- 
icans are Eager to get into aviation now. The gov- 
#rninent| tha airlines and the aircraft Industry are 
conducting training courses, in various pha^s of 
aviatiou!, to prepare men and women for an early 



ARTISTS MAKE MONEY 

F 3 tu 3 out ability. Bfind flhmOp we. oeoupaticpQ aod 

biiarGAS rcr Frea VqeaES^nfkl Art 

ART INSTRUCTION. INC, CFOr^erlF EtCtLOflla) 

123 U Arl JHitructloii Huydiritp MInfttapfrIife, IVlinntiola 

rujinKJ«jE-Li i9dLfa AIL 4|lld] i ly I^U-1 l= 

acnd ctimr t>hDt 4 . ar iiorLrDU;. Kv- 

1 .I 3 C-IM.M 3 vi^lLh u|^LlantT>' lU 3 £Ut ardtr 



yuuii pfcruRt 

•GN vGUa 
STATIOMCaV 
— AH i^lCTUHE OP 

VOUR Mom C 



TTCr>lvi'i-| , (Tf Ji|>CL'ify |;iMr:-i'-iL 

ici Fic- Mc-;iE plEt roT Uii.q|;h(cr. 

k^WLM>iJK!iJi^e_ Cnlquo- f-ChT IrLcii'. 5L^ 

p.lir^rt 3 v-Hli picturv SI (fie. 50 ir<i|vmi|:iHm|irp.i 
9.3 .oa d«-l i cnyh witli FOTii- 

MiHhpwriHa. Jjid. 




i— Cuts Lo] 

t fits rear power toke-ofF shaft. 



OTTAWA 

1 »TRACT 0 R 



SAW 



Drivt; thru gear rciiu«^tlon. iB-in. stroke^ ^ n w eircolv 
ici est- Made. Ecoriomieal, aawa ta nraflt* and PH«*Li»t 

OTTAWA MFC, ca.. 162 T Fowmmt AvpiiuOr OTTAWA^ KANSAS 

MOMEY IN RABBITS -CAVIES 

Rll V (fitjL'lL wjCt ctShiir mDJl£c(-f. 

t D V ■ anil nifijf vl |ri|i^*sliiifr lIV, Of 

nrrul aa-p fcT HdcA CntAmdr aiKl ■Prlrt I^hI iithI 
PCflj-Mfiin 14> thi-? AMrarCAN H!ilALJ. STOCK FAHHKn. 
OytPDoR tNTcHPiriiE co.. bv aia. pC AHJ. Itivth. y. 




end active part in this industry which is so vital 
to the cpuntry's survival today, and which holds so 
much promise for the future* 

Xhora is a need fcir apreading infonnatlon on this 
subject Our schools have decided^ therefore, to take 
space in a number of mage^nes— of which this is 
one^to answer Questions end report facts on job and 
training opporttuiitEes- which are now available in 
aviation. In so doing] we hope to render a service to 
the public, the aircraft Industry and the air forces. 

■ i i « 

Readers are cordially invited lo aubmit questions, 
which TArill be answered ip this column if of general 
Liilerest. * m * * 

The nsxt culurnn to appear will contain mfomiation 
on tl^e Airlines Training ProRram, 

'if. s. 



d 



Prtzieient 



ACADEMY OF AERONAUTICS 

La Duafdia ^ield, York City 
CASEY JONES SCHOOL OF AERONAUTICS 

llOQ Raymood Btvd., Newark, N. J. 

Trafnin^ the Key Men of fomorravr fu Jlvlorreuf 



>f f J| OAi tNn MORSE CODE 

tW"siCNALIHC 




LINaUAPHONE 

Pn«IH4 h|i Lt. G*m. F. H. L. raTHILL 
pnd (.t c- uaATTrrrW9,N.K. 

Thn KrmEE^ -DF a?m6>SEiul^ H«nicila nv-pr 
i» I^EQ>ZALj[?^Q. rhcTiind nadc ■a.pfv^ ^ 

Kxrjil TrainJiii; Schmt. ^arErLDfL,. Cemn. Ft i^niUt* 
K'*''' Album n-ithi 14 InmKiH im b ^i|h|f-FN*^ JA'' 
rwnrdi. AIhi 3J ivik i^l;r»r4;k« b«JL UFl'ER LEM* 
3 |fM3l nnlFr j-niji- q| £^1 ]WlLpkid \xvtL 

tu. for Hdr -HLtCh ]3uU'l- l Or^ tg^l 

E. K. WARP COMPANY 

m $flMT*PnncHlOM( AVC. CKICACe. ILL 



ff#m# on Koirr 

PHONOGRAPH 

Ba El^uuLnuih^rHKbfeklilicI 

irur rijuiT (£1 Ifatm E>y cAjdUiilVt plriM#L4» 
L^H^hdj RixthiKL Rvr4cua pki liiKM- l^'-liltME 
(■y-hnll'i" b? Biiil: E^Ti^y jilKnaJ, 

Rf^rsp humn iha^iJ Hurt: lUI SCAj 

l 4 lt*l r#T l»F wot*. 




MW 



eTXTDY AT HOME rnrFEBgONAL SUCCESS *nd! 
LAllGEIt EAHKINCJS, SE ^ppi-ra -ascEwrli. inrtnijr^ 
E.iDU-'^Ir'rir lfH1,flDF9 4'nrnLlf^L. I.L.I'B. 

4hwaed«d. All Oiibi fu.i-iiwli.r;d. Eukt payrarota-. tWTid 
Jin FREE J300K — "'L^w aud Gtiiiinrt**.’* 

AMf RICAN EKTENfilOH SCHOOL OT LAW 

bvtA, 34 -M. a Eait Nl^h^rt S.\., Chl« 490 , lUk 



LEARN A BIG PAY TRADE 
in 2 to 8 
WEEKS! 



MAIL 

COUPON 



We Pay 

Room and Board 



To meet the frreat demand for men 
and women at high wages, we have 
InauBuratud intensive training 
courstes In the trades listed here. 
Learn in 2 to S weeka by actual 
shop work. Ore of ATnerita*'s lead- 
Inp;: schoulB. EstabliEhed 1902 . 7 

Itoora of eh ops. Many einplOyOTB 
Send fhelr young men hers for in- 
tensive training. Free employ- 
ment service. 



GREER SHOP TRAINING 



U€|»!t. 

Emd 

IwlO-w 



313S-. 9, Wab 

"-Sbqp TnhnlnS FacEB^ 



§ 



Auto--DUi«l 

W*ldlnB 

RafFifenra-IIOil 

A 4 »d Air C«^»IF 4 nHW 



li avtp, ciiiciiio. HI. 
dcacfflblDE tFadD -cbMitJMl 



n R4idr -r«nci#r 

^ HaiJil-riB Staii^ 

^ Taul ami Dli 
Aviation 



N#m*. , , 
AdklJMJ . 



^ . r r . . AS« . 
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^ MxteUeai Pay/| 



d ftf/WPf / 

G«l Iraixii^g in a Irada 
lhal will alvfHYB tivfd *u- 
p*-rii r^gi^irdleii nf world- 
iQr loi?4ii eafidKifriiB-. 

NO BEnER PLUCE 
TO THUIN thou 
; ftchcel, tq^kfld by an« 
|i!il ih* wotH'i lorqnat 



Wl*,, 



r Kupe 

ioiiit fri Amvricq'B FiA- 
Q4l Instrucler-Oparatofs. 
HON-PnOFlT INSTIUJ. 
TTQNk CoftI oelIy lei io4i' 
IvTiole UA«d. tadivid'ual 
mq^bineif boethi. Slioi-l^ 
miqpviTo ceura*. ¥nUTE 



builder* el or^ OR EHBOLL TOMYj 












-IZZ TROY, OHIO 



FREE ^iSarvu^iii in eontiKmUy, HUERfi 



PATENTS 

Booklet Free * Highest References 
Prompniess Assured • Best Results 
Send drawing cr model 



E 



A^f Biiiinass GrV-cn Pitim^f 

and Pffyj^r Ai^t^ntmn 



3 



WATSON E. COLEMAN 

Rt^itiertd PaUi^ Lawyw 
E35 F Slmti N, Wp WHhlnEtort^ 0. G. 




ATENTS 

AND TRADE MARKS F; 



<■ c.A.SNOwece.tii 

PdffrtI ^ItBnrifyt SifTte JS7S 

NrH« fv fi«4- k*hh ul ll rut litiliT ler« 

42T SNOW aUlLDINO, WASHINGTONd O.G, 



PATENT YOUR IDEAS 



W nKF£.||p I, 

TVrtLLe»tyalfiiriijaf M MlKTraf F:TAExlnfcntfrrr?T3 l| I gJ3-J<3 BfCllflP ArsttnLL>n_r 



SENO FOn Fl^EE BOOK* 




BIJIUWUH3WELDEB 

Vqc rJsHt or IfravT Worlt, 30-26ft ikumhe. 
Omuilde PLANS :tAr. ft»n| %<nlay and 
wv'll lJi(!lLide FRE£ DLiT 11FJ2 CIliLelJ^, 

LGJAV MFC. C0-, 1147 L*Ja^ 

ft^LnneapnHs, Mlnn^ 



fWMOta 

(^EWIOR 




TnaiLER BlHlDERr PARTS CATALOa 



Jf— L ami mo 

Cf jf-inthor 

W ^ 3fFRH. 



C^i^bli- Phni «itd 
ItNiiyrin^ InAl/v^'upii tie 



euf* 9va Jaunep m aTwytliJitB. Lirjost 
moRl fre1l|»l■^^^ [rulEer hull Jen' Eupplj^ huun 
" TnJtriJaLutri. MnnUnop THATLEIC COAL'H 
ASHuLm 5eml lOe Tne pirtJ- (SL[al4lh£- 

HATPONAL THAlLCn EQUIPMENT CO- 

T19 N. Seventh St, MilwiuJiee, WIe. 




CARL m i L L. E h , Rail j-Eitarad P ainnt A4 lornar 

iP^Fm^F E.n«fr|ijFiin[| C-arpm b'. S. Pa|»nl Dffk* 



WtnihDrtli BJdL.Df!pl,122-A. New Vc>Sr-i«ul BIiIb., D«fiLlZ2-A, 



WILLYOUWIAR THIS SUIT 



and Make up to $12 in a Day! 



Let Tire NimJ ran K n»H Einkin taFliOTtd -tn ■■ITl*™" ti-llDFeJ 

iBlt FREE DF bnE PIMNY CW J,«t 

HJid. thuw tbe euMi (0- ?wnr ^rJ■^»ll, WnL* upto -tls 3 |t* ^r 



ji\j. Ha ahiMrianru— no hgupp-ia 
— ^ ^ ^ u— rail 



_ _ ^houH cafrtWalBB 

ti^rtxAiT- Bln MdHirtnTiJtp Im: jmi— Full « iparn Umi. 

Writ* ■*^1' 5^^™ 

.... .» Si'L- 

Ttin>et> Dwt.M-aifl. Mill!— H, IHwaii. 



BRUSH PLATING OUTFITS 

^ fer 4Utop-9rPt. lifltEleri, fducfttr. bicyelti. _ 

Nq Idnks necBifaFF^ Fr«t parlkulars. ■■ 

CUNiWIETAL eO.R AVE- PECATUft, ILLlHOtS 

WINDOW SIGN LETTERS 

SLatr; FruELta -IMirl Offi-ce Willduwft. AnyoTqe can pub 
t-hcmOn Tree Si^sruxilcH . LLlFufxkl (o general ^kedIa. 

METALLIC LETTElt CO., H. ClHfk SL, ChEofq 



LEGS- ARMS- BRACES 

The b«t Tni^rtey e Hti h^y — oar 
133 eTTiployffl!* wcfir 174 ap- 
pl La Eird^ W r iLe Tta n eed4, 

M^b.^P«lncl4lUmbCl7^ 4H-41 ItAvlS, 




0OH1kMI|T1. 




TAPE Xour CORNS 

and CallauGcs with COMFIT A PE for ciulct re- 
lief. Nb'W proteclJve iurtirtrativ* fiEnrtit el^-« 
J-HAinK JtenUy ali&yrbfi hard without in- 

ju-ry to healthy tlBBua- Walk, piny, dance in 
comfort durlnff truaLmRnt, Hijr apoDL ^ Equar^ 
ine'hi.'fs In dtp nnrl rppfy aa ncedt^, Sefld 
nnd if not dellRkted afteir uamc. full rvlandr 

CeMIFlTAPE,P*pt.H, Burlinstim,Vt. 

RAISE GUINEA PIGS 

MArfC MONEY. TbGiuusJ* RiHfHEiid-™'T4''Dii- 
*Fi*Ai. ii'H Aiuji-tils^bfwHLpnHnd l-nuf IbB vc-Liee. U'Tii+ ib- 
.3*y Ini' F]lURHSnFii:Tn.lnl liiilletan. RESEARCH SUP- 
PLY CO., OepL F-3, 24% W. Yerfa SL^ Phil4.„ Pa, 



AEwo^a write your name and full ^cldrf^H 
cleurly whcii gnjwenng advertascmeni&A 



lb Protect Your Invention*^ i ^HU^(tMkc€uhiitu noM 



l>iEiiTt STC dinB^OTfii and mny ht- 
aOfLiy. My oamatia] Hrviril AaflUTM 
Of^ETipt acUon, strleb conlldoi-cc. and a 
mlOiLtabin ql ^r>ecuu$. ] i^Ligilttt Lbat yOU 
pend me a model or dra^laR. or Bkotdi 
Uhl dHbtf||>t-lgn nf ygisr IntHiLlaD, uid 
1 m}\ make a auarclii aad report 



firoQtptiy u te Itaj^ttnlablll^ ud vend 

you a copy of my Ta-panri- O^r if 

you prdcr to read my bPoklcL J3raL mall 
itLO auacaod coupop M pope. I will ala* 
Krnd iny ■' ReePfd Of InvMitJoci"' foriD. 
COv«r 4(1 yean cicpwfmcC U a ROicUtcrtd 
Pmvsak Aitciniey.> 



L r? wy j„i„L 3M-D Cflluraifil-ir filiin-.. 

r. Kandolpa, w^nintiHi. d. c. 

Fleue Kod me at onca, tr« of cbaf$4^ yagr 73 
pagD bookJjrt add "fieedrd of lavwlom'' Tom 



A PERSOtlAL COnFIDEtlTIAL PATEIIT SERVICE- 



WUBC. 



Ad4reaii, 
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POPULAR MECHANICS 









More GOOD JOBS in 



I.Vo AVIATION 




Ui;^pr.irtunitEeB uf si lifetimG 

to im-n ImsruH nt ilius l-iN- 
CnLN {;(>VERX1HENT 
ArrHCJVED SCHOOL 

Oizx* Lii^adu- 
Jltcs tnkrnp imnirrlisiln L.:ni- 

ployniH'tit in Airijjarn; Fac^ricB, 
AEarlin^f]. n-ml iiL Aii'inot-ta jjE asiJ'Lrioii up 
tu trt aLartr I ^raft ?LEt mcn flilso liiUinH 

Tr*irtlnff Ui pTeiiarc- tJicmsjtSvrt for enliatmiilit 
in Army and Navy Air Services. You cfto at this Lsil- 

(Loln. &h.oofc for ptwitiuns aa Commercial J^ilot, FlLg-ht In- 
EtructOFp A«ronautPcal Knitineer, Cipvetnment Licensed Alr- 
plahe £: Enriao Mcchnnivp Airplnn* Aat^embly M^cliitnit, 
AiTplbne DraftsmBn. V^e tram you HBKist^our Crndii- 
atea io laeatiriB poaitlosis. iJew daMeo ftlartinB Tvoekty. 
tifilTE TODAtTHTan^Inbfl InlarnultonalitinE which wuraa miDil 

LINCOLM AERONAUTICAL INSTITUTE 



a^ia AincPAF^T ■.ltilqinq 



lihcplh, Mt^rnm-AHA 



New York 
Electrical 



EftnMUti«d 

1902 



f<or fre^ iHuMtrated 
ba^kht 



School 



44 West 17 lli Sl, N. Y. C. 



LEARN SHOP MATHEMATICS 

iruikDr, cli?.. ntwmlil t^hjc Ihbi quIcV. 
C«Jr«. CflVL^ni *kl Ijnw" lar nlwm mnltinriMltrJi. P^uirklir MuKhr jiiI. hiaitii^ 
by miLbL Liyvr prtrv. Ttiiv IflAlhc-matbci 0?vhPt frcL*- If ywi av<d-dt Lu 

4|ilvjifirital. iLtuilLiliA fnr Ll-^ WJ-ip puMaTlOrt^ Wirll.0- OiZiJUpICTD- fJClliL 

OHIO INSTITUTE OF TEOHNOLOOV, Oai tSp CL^«nvlllH, Ofiki 




HAPPENS 
TO TOU-“ 



YOU cANDtfxfroy 
Y$ur 0uhkt 

B£ADN&MAN BUm Strikswith 
Com mA4»du llglttnlii£!l You don't need 
0%-aike muaelcsi to HuTier Ju jEteuu 

mOFtpew^rf nl<if a 1 I dcfeziBB and attajck 
metlHidB. Tecliniqu# la tl3« deadly 



et- Brainfl Count— -pot ffCM. 

Aiin«Bt Dilruaiobiiy emdeoL 

Gain Self-Confidanco 

KKOW hw VOU ein lick 
tWiCO your With ^puf liBre Fiaiuls 
flnii, oven when they art 

-^IEl KOn,knirc,. tclab, Gc-t rmiity hu-vr 
for Boy omnr^tifi ^--.pKitedt j-oyr Inved* * . _ 
OAC". AmiffilrtB Mir-FtlHlT COUrR0 UriChCB . 
jMldiiail>l«N|UkCK.. NolMicjtiKE-Atjrijiiikanticd'edri 

S&ndfpT ExeUltt^ Oi&fajis— Fiwe J 



^pHKB^j^Hf^tiirLLinfr l^w Phle^, 

CuBianlHAd rirSwiT 



nuHieytack MiillciOiiiioDSM^. 



■ HCL»K CO., SiMirmaD Sm«t 
I QEFn M-SOSr CHICACO. ItU, 

ITT^ mn- rfKwt 

&nw Jq ffttpbi ltfi lJMg wiiarpM~t. 

I HAU^ 



I ADPa?^ 



DRAFTING 



irt AIRCRAFT and oth&r War Industries! 




Calls lor Draftsmen Are 
Increasing! . . . Read the 
want-ads for proof of this 
urgent demand. 

This CDppIrtf dra.wlnp ggtflK— vvtrv 
Ihlni ia wnrk viih-,— hncludlnu drnflirtt 
labEe. drahrifif Iward. svfjfilleft. tit-t— 
ALL SENT TO YOU AT NO EXTflA 
B TBth Slydent. 

WAIL CPUPOI^ 



T?ie War Production pronram hna increased the dranand 
for Aircraft Draftsmen, ^Jiurliinf? DraftijnOn^ Andaitec- 
tiiral Draftsmon, ElcGtricEil Draftsmen^ and BtrocturoJ 
DraftameMi. The Draftsman a] way a corner firat on any new 
project i n m anufact uri ng and i ndustry^ peace or wartime^ 



The Draftsman — “The Key Man” 
in War or Peacetime Industry 

No new machiocs can be built, no airplanes construe^; 
ro l>rlc]pBa or bidldinRS cref'tcd, no aliii'ia nr KbibmarinGfl 
Inmichi^ uiilll iLu druft^iEian Itiis coinplotcd his workh 
lieal imim:^diatc opportuaitiea C3?ist ii3 Draft InR — the 
profcsalujt o|>oii wLieh all c:anatruetion is vitnll^ dc|H5n- 
denC, Drafting is clean, interesting, we] I paid work^ 
BtG:idy &mpt[?yinE!-nt. InvediLipat-e t«day wlistt Draflici^ 
offers you! Help your country in a vital War produc- 
tion job on thoimiwrtant iioine Front — and licfp your* 
3b^lf to a well paid job in Draftings 



Learn in Spare Timev — at Home! 

(or ai thv in ^Mfag4t) 






With OUT easy Hteti-by-Btep leasona, (and the tools we 
/urnish^p you can l^rn in youi' ipjjre tcnii; ut honiE. Ctvn- 
vonEpnt l^crinB. To prove to you how wi^y it Is to learn 
rJrnftlnff by the Clkii^aeo Tt^h Method we'JI send you u 
Trial LpHson FREE. No charge for this leefl4jn either 

yr ltd ter. 

coupon fiLPw . 



cord 






TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



TMtl- bldi.p ^ Mlchtsaii Av«., ChlcB|Dp 111. 

PleaBPSfiitd me FHEE Trial Lcwofl in EflAFTING ihow- 

ing tiniv to l^rn At hO’tiie by U- T. C. ptau for good job ia 
iun^rziCt bLud gth^r ‘nai ludu^trka.. No obiiBBtion of course. 

Name 

AddcL-ea. 

<^ty State ...,..., 

Occupation, l l . ^ . Age ... . . , ^ 



39 A\ 



DECEMBER, 1942 




Here's the Greatest BILLFOLD BARGAIN in all America 







HfrRC-L[> 



510 N. DEftRSORN ST 



CHICfltO.TEL DEL .3623 



«it ll£Sf 



Rush This Coupon For This Ouce^ln-Alifetime Bargain! 



ILLINOIS MERCHANDISE MART 

DepK24JH 54 W, Illinois St., Chicago,^ 

If ym h LOTH?T^r ATlVn'. Nil W, ar AIR CdUFA IXi^TrrHIA, i,i±U 

'GHJii.iiJcm«n3 E mcluH 5 3.VH. ncH"? %un>jl me n Cvii-ifinrt' t'JiLnihEn Ulllfolra mj 

nnil i^liCiSc^ of F-nnlv1i>miL DriETAVcid Ln 4f11i KuOd. I'lM'Luifo bbiw^lutvly b |llf*- 

tLmc IdcnUflfJiNun nnTl-niF my Euli nainr bikL EocIbL h'limtHT. cr Orart 

EtiflydA- nLHIR Afi f«J«>i^[diFiMEjDii Hoy Tjdir BuJ CjU Cluie^ 141 iiLuEolk, *Ll 
liQiua-OTHjTBvx'cl v'Tlti m)f Ar34r^tiL BrirfE 



My f^itL NAnir 



IPLOUU ^E|:U 



A^dnlM 

city. . . . 



Fh>rlnl Arcurtey Kumtatr. ^ ^ AxKiiTiy Di-bEi SJuirtbop-- < r ......... . 

D phip thr Blwn^ C.D.b. fGir *l.[S-l$]t]v»arcvfy<-ikn[ln pc*ii|;r and C^O.Dl t]iBr£iH<. 



Your LODGE Emblem Of ARMY or NAVY 
and Name Engraved in 23K. Gold 
Absolutely FREE 

SpBclal tntnduGbiiv OOir 



Insipia 



Genuine 
Highest 

Quality Leather 
BLACK CALFSKIN 

De Luxe VALUE 



VOUR CHOICE Of 
EHBL£MS HERE 



raim 

MITULS 

HERE 



FREEI^ 



Your FAVORITE Emblem, NAME, 
ADDRESS, and Social Security Number 

Engraved in GOLD— FREE! 



NeH: WilbOL/C a dnuht, in pniilti-yely ibe 

Sreateot Iflllfylti and Fbeeb Cbm SiiTfliiEEi thut 
you'll tot likely Id att fur m £q4h 1 muiy yciira 
to CDme. For n bEgh quuJlly Culljikla HLltloIrl., 
beuuEifully engraved in irtald, wLtJi your 
EmbErm. Or Axiny ur Navy lusLgidn. njid Njunfi. 
yuu would e-]cpcet Ijd pay up la £-I.Qi> ojui p.tm- 
sidEr it a mnjv>ol<nuB huy. If ynu l4i-k<i Rrdv^n-- 
tDLge af Ihim AeapuitJniiin.| JnL'rodti^tO’]^ oA'eiri 
ycj-u can EEt thliL flaperb gumuln# CTLlftkln Wifli- 
|«t ilhA ChiO« for Olily Si 1,9 A., and we will 

send yau. abjaluEcly free a lyM^Inlly d^^ljin^i'l 
Ibrt*? DDlor- l^^f|(Lh1* Id^alLn enrlua Plate, whicli 
tarried yanr Saeial Security Numh*r-, yo-nr 
Narwifl imd Addptn# nr your AtttiJ Lbrnn Nuiober. 
This fine £rala calfekLa fiilliald mujil [Letiuil-Ly 
to !>fr filLEy 0|iprEeitLl4^. Benider ibe 
spaeiaus comparlmunL at tb^ wdiL^b on-n 

mad for t^in-enty^ theuks. papersi etc., il 
li-HS luiiT porketa each, protcctc-d hy CBlIulodd 
to prevent thn- aai]Jn^ p-f yo-ur vnLuahiVD Dnem- 
btrAlUp nni! OE'H^il tarda. 



Wban clojiad, ihlm hondDumu Biilfolil 
hjLn thfl SEitt welvEly yOu fiffll 

only in q.uahily Calfskin. YdUx -DhoSoa 
of Kiuhle-mj oad SaLlLalBi. art btuUlL- 
loJIy emlKHiscd id SS kdinit iolij r^n. 
die fntt rhf the Billfald, Dm io dif- 
ficulLy iU abL^inlPi' iClioLo^ lO^lbtr 
becsutei vl wsr tho sup- 

ply of ibest BiltfuLd^ le llmitod. 

mthibel' ir you parut you? nrdar 
prpinptlyi Wt will jneLudo- obinilutaly 
^ tiAButJful Ldenddeatjoa Kry 
Tojc and i'Llt E'^hjiin La malali, all 
hand eograved vrlLh ynor Noinu, Ad- 
drakfl. City and Stata, Tf nfftr re- 
celvinK your llilllnld Bud Free Gift, 
yu-u dnn't pn^utiveLy ngrem LbaL tliiH 
is die- moHt aulstaiulEnK hjitgain you. 
hni't ewffr coi-me uicn?si. rtLuni thein 
Id liB -H-rtd yvUb m<?E^ey will be chceri- 
fully Iftfliriiled- In full. Send your Dr- 
dee today, wLlhaut fall 00 yOb woa'I 
h^ diflafipoirvttd, 



•^aooac 



HI mPP It urit-FF it uftcr ■«* 

Also thli ipadLiLirsl 

nit>w I i" m*r*lsricaEiatt Key T*n tn«t 

pn^kiri till- h^nd ftiq F^vdFfl wd|li j^-out flBmCi, 

dMre-ci.. city and i-tate. ’ririil li«t n iN^km*. 



Thii t>eputl■t^■l thrr»-H=iiipr Ufe-'TFinie lUL-nti-- 
fi-r 4 ilion tFlktu earrlei year firll- r*m«, prd- 
drEii amt ven-al cu- draft nunttker. 
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POPULAR MECHANICS 






Advertitamiirttt in fliti ftflioHr 35 centi par word, moth fninimum ID ward^ payabEi in advarrCv 

Td hm Ini^flad under prOpOr dn$iH3calJOn in innuary iituaj copy ihoutd bt h% Our oiTin Novombfr 9th 

Jonunry iuut on ioh 0™mber Ut 
Popular Moehnnics Magaiifia^ 300 Eatl Onlcrrio Slroot, Chicngoi llUnoi^ 



YOU’LL PROFIT 

By reading and answering the 
ciassiTied ads in this section. 
Hundreds of opportunitie^i to 
make and save money. 



^F^ W. JohnsoHr 

Popular Macho niH Mci^ozine^ Chtcago, Slil^ 

D«or Sir: After Iwanty-ltirae ye^rt adu'artising ill yoUf ptiagpEina, 
pQpulor Mtpchcinicij. I find Lt ii Jtill Ike basi puller for my Lfne of 
buiin-ClA^ After checking it for several yeor-l wilb olha-T nilgai ineiw 
I felt that it wai not nfroes 5 ary to cliEck any longer, ai no other 
tatnt anywhere near it in ordert or rapKivt, After that lirno I [u«l 
placed it Rrit l^fe advertising list. Thanking you very kindly 
end 1ri>5ljng to be with you for yaarf ta tcine, I am^ 

.. Very Ifuly youri, 

^OrlyinaE kitci- not ^ ^ kirtowAM cuiiitt 

Die la 4 >ur dULcc) NiOlimAN SHLFLTZ 



AVTOUDBELES— MIDGET CABS 



□FEN Gareie d[>CT5 tram yaur car. Sim- 
ple. EfflcieaL InexpeciflTe. Make it ycilr- 
fdt-. Pti]I] IpiAtrLIcuprui. BlueoirinU. SO 
ceBis. G^bert, 7E- WeEta Aveaue, E»t 

jfarUarfl, Cania. 

MIDGET Meters. $5. DC upl Used ma^ 
toMi| jjUdflees, motacecaatcTTS, parti. Lat- 
ecL k&ls. 2Dc. Shkpi;^ Mldgru. MI-H. 

EoTUBfUic-, Qtija _ . 

□AWLIttlf 4iftTinB dcTtpc. liVil«ri Com- 
pAiiy, 3429 Ni^, icin Stretft^ Mllwiiutae, 

TViflcamJa. 

PROFESSIONAL MidReb iwiers, nvetor- 
ecaaters, mldset can. PartCL pEnni^. Hnitd- 
tlilUitoK‘^DC LlluabrattOnl, pLailiS — 3DC. 
MLdwe±L, 3B22A NorUl Tl-DY. ChLWIW^ 
AUTOMOBILE R&cLUETVcat. fllta »dl- 
ttoD, well ilEuAtralQJ. In^tructlvru oa 
iHiLidJrsr bgd1C«L imma, rnj:Lci-u. Ford. A 
oBd B couvereteue. PLao^, AAA mta. 
HpeclBcatloru. Boadaicr rnclnf. IndlAaap- 
dlLs cM,n, l-l.QD pD.stpaJ^, fL-i^ C.O.D. Ray 
EUBS. Deirt 42. MAdLiidriVllle, CLaoLao^LL, 

Qftla 

NEW ScJentlRc iabletf Iocre&±ca irdle- 
■BO |1 b€fn treats IBC itaLIdr^. 

^i^rjintccd. Dc^toJb fm. O^^O- 
LabrlL w3 Mandrr-^iQn , QmfclH, Nebf. 
WitlRLOAD ^upCTChargcrs. J5. inci^nJt 
2C7 f-: power JD^b. Refund Rxiar- 
ftatee. DnLversLty lest. Ao^ car;; stve 
make, year^ Wrcnt;h in«Utls 
Gofid rtJUita IrUh hkf^\ OH mix. John 
UXBJEjr, MMB3lEiu:^l>-Lrer, £719 LOratBe, De-- 

tSQR, Mica. . 

PHOTCSDnAPHS. Worlti'ft Hnes-t akite- 
moblloE. LiLs^ free. Automgtalles. Doe iZi. 
SL Cloud. ftAixineiOLn., 



AVTO 3CFFLEE5— EQL'EFMENT 



''FEIIj 3FAR" Cleans and wa-sca cars. 
On.ee: VV^r- Hnur iohn, DuribL-t:. IBOX-- 
pemJve. HampJe free. saa-a-W-Taj^lor, 

Portland, t>^vg^yn, _ 

1942 IQNrriOH BupflTcriarireF. FW 

EUrlLns, mileage, pc-p. EQ EAlea Mlf. 

Col, flir jQtm Bt., New Y ork- 

TIRE Repatr tud BiiknciBaDcc. new 
boaklel Juat pubUehed. tclb hew ta repiiEr 
?ouT own tJTCs. PLakt nibiwr ciLUieut. le™ 
cLaLm acxiLp rtibbtr ler Ic per pound, many 
oLde: emergencF lE!at4ire4 dJEclosrd. gl.QD 
pofltpsid. mapcy hn.i^ guurnntBe. The 

HarriH Co., BEuia, Wig. 

YOUR Tire praMem ealved. Wear old 
eoelngs over yaur present tires. Pmctl^a]- 
ly liv wat tynd few hpijrn Jubut. Imlmc-r 
tjoiiv £bc. Aiken Cddjp£.tLy, C&35-N. Tal- 
niiia Ave., CbJcaRQ. 

CHRISTTS Cwnlng. Oct 3^ rHlluhlc 
proofs fri^r-. Shpjill. 3S3x, DL3l^^l, M5n n^ 

RECLAIM Used Dll Without coat. Pflx- 
tlculars. F Ocrwlri. Alvg. Qttn- 

PDATINQ Outfit* for auto oarU. Ooa- 
□cct (a 0 - batbeFF. Nd tAaltii tioeA Free 
[Articularfl end Droofa. OuDmcC&t Oo., 
Arc. J. Dmttur. lit. 



ACTO TRAELEA9 



ALL About tialLDrs.. conEtruotlon. part*. 
BuppUeB. etc. U4 pppes vital infOfMPtSbsi 
tor acLvuiiF initruiilw ib LDme traElera. 
Send 2^. Btephes Cd., 2&D1FM l4th. E^n- 

Ba* Cit^._M0; 

READY Now — Ptana for nLnt new Jim 
De.Qdj TraJlcja InclucUnE modcFn h4U*e 
imilrrsp CAUlcgr me, Alae dew ediUoi] at 
Trailer BulLderE Manual and catalw <d 
part*. «ucrolt» mad wuspoicBt. PrJee 2ic. 
Bdt.li 25c po&EpBld. Trailer Supply Co., 
&12D-A Fulton Dt.. Wausau. Wls, 



MOTOtceveXE^, BECTCLE^. MOTOE- 
SCDDTDRS AJiO i^LTlPLlEtt 



SEND lOt FOf Handhoi?!: *I InrofrpiftUon. 
Ll^ti Eiew and UBi:d fet Indian., Har- 

ley. Bck>L 2 , &22 Eo*b Grand. Dea MoJnee, 

iawa. 

BUILD i'lectric power blcrplc. low eo. 5 t, 
cPaily bultt, DiKrate cheaply , practical. 
DrifiaLlcd plan* SCI cents. Leland Hoke, 313 

Market BCreet- Watercpwn, Wl seonaln. 

NEW Gfirinaci war tdcCerc^^cle.' ' latereat- 
Inn ILfuatratl-DO*. meclaanlcal description, 
35 cent*. Dlcpe extra brings tLterature 
motorcffclrs., swotnrs. speed book*. PHitoF- 
oyole _piatans, FtgrindipiF. Clyniers, Dul- 
ValUf Etetl^jn. Lite Angele*. CallF. 

GAS RaUenlng? So what! Ride a 
Gtldaere-le — modern bi^vcle Jdf ndulti. 
New drlv?? caltra iabor 4?ui nf ei'cUtur. 
Mukiv; perfect Wartime ChrbLHlOJi preoeuL. 
No priority. RuEd dime lor lllustralcd 
bi^octiuie. Olldacyde Sales Compciny. 
Dept. 0. Bqjf 3t?i. New Orlfiam, Ln- 

MOTOR Scooters, motorcycle*. NIP mile 
Ballan. savt gfl-^ollnc. tires. Np priority 
neei^*;Bry bul Eupply Jttbited. Iiurryi! I]-r 

luaLrated ca talas one dime. Clymcr's 3oT 
W. FIod, Los AnieleB, Calltormfl.. 



AVIATION 



rEtOJ^KLLKftS™-Qnamy. nU Cniear lac- 
Ipry prictsa. Ifeta free — Aircooled cotiver- 
alon dJtframa Sf^. Aeroplane j^upulm. 
BtPUdTd Anmcrnift, Fj. Wnrlii, Telta*, 

2AQ WAR-BARGAIN Alrplanes^Kcatb 
ParoBol Curtins Robin 1^^. ni4- 
lora; r^pairAblc crBTknPS J5Q uv' Cub, 
criLle^ t23£; BibtDbs 43D up. SBPd 25c tOT 
tomplet* dlMDlory glvlPK JomUou owri^r-w 
price, addles*. ITsEd Alicr4iit DJxecbary, 

Athens. Ohio. 

aviation Rnokx— Latest tEIEe*— Baikain 
catalog ttis. Fopular McchanJa>, 4^3. 
Bt. Clair. Chicago. 



BATTERIES — OENERATOK9^ETC. 



EDISQK Ixlfeltme atoraae babterfe* tor 
llfiht and power. Ehmloate acid batlr-xy 
dts.easrfL';. Lang guaraBtee. Atl klBd* Ffl- 
tmllt gepcrating olant*. mtaum. und nil*- 
e:rl]anedU3 nrlleloa at barealB nrleefl. Free 
Jntere*tlniR: litcFatuFc, T. H«why Smith 
Co.. CFOt^tfi Fitlll. N. Y. 



EDISON RftttcFles. LlghC. Power. FJI- 
imtJi year IHc. Five jcar guarantee. Com- 
plete JlUtlUlif plants. Free llC^rabuFc. £ec- 
day GompanF. 321 Yonkera Avenue, Y-on- 
kgr*. New York. 



NEW Inexpensive methonl put* raJlerf 
botteriies. ba.clL Into ooFl truck and farm- 
hlo orrviee. No m-agio fluid. No lead 
hUFnlag. poonplRUr iixTb-it&lions Jl.CB. 
Poj^ular Earvlce. Dept, C. Rad pc, Wb. 



ELECTR1G.AL SUPTLlESr— EaBTPMENT 



TRANSFORMER Cdil* 25,Q0b T, 31 wire 
— core K X Flcie rot exp«rp- 

ment*. 92 .OD each. A. H. Waafe, 125 
Church St-. Mew VpFk CLtJ. ^ 

TWQ AJpJco magneis — lustyuclian book 
— 75c. Terry Sales-, DeuLral EtaTiou I67B. 
Tqledp, O hio. 

FREEl 1942 OatalOt— IQH eiexlrlcjil har- 
gains. LciIbf Manulaoturlng, £4:7 LeJay 
Hiuidlng, Minni?^poltF. Minn. 

ELECTRIC PtBtlt: Wrftn-eHRrave* ail 
metals. SLiDa postpaid. Be^er Mlg.. 

Cct lAgG Qiove. ChieagD^ 

J/e H, P. ‘Weitlnghouse US volt direct 
E!urrenL electric tnatur*. 14.75. Will ros- 
tlv pun ti.p. load* on putnpe, Churps. 
milker*, snreddera, *hEars. Setid check or 
hnaifcey ardcF lo CMCO Electric. P14 Van 
Bui-tti, Clilrago- 



WELDTNG^SaLDERINC^DRAZIND 



ARC Welders wanted hr the th«j*unds. 
Learn wiUi 515 page ieasoua laanueL Dmcc 
too how-tc-do-tt phclo*. 93.-D0 ccev. 
Mbtley-hiLck ftuarantw, H^PhmlWeld, PoX 
M-1224, Troy, Ohio. 



BUILD d.c. Arcwelder wlthoul remind- 
ing armature. Flans 91.90 each.. 29 bo 5QQ 

orapema Jrgari vehJ-qlc suiitnr*. light pl*Pt 
ffensratOif*, autoDiDhlle staTter-generaiota. 
WcLder* Club, Afi-3432 M-Mart. Chioage. 

M ACJUN ER V— lXH>L&-SCPPLtES 



INDEX Hearf* F*r Oale- Very inieiHrii- 
akvA Bixtv^two diflereut divioloBB. Used 
OB amalt lalhea. drill press, mllllpg uia^ 
^inea. do. Mukc gear*, hebbs. cutteKi, 
«tc. Verr accurate, and durable. Not a 
toy. Used by delEnae echcol* and hoh- 
hviata. Write- for free f elder. 3 1 17 
n St. Torrius-tan, Wyb, 

WANTED^^ockweli machine, nibblor. 
Bend all iFifoiniaUDq and pHod kltt;r. 
Bdk 11, LainbLTt Fl-uld, Mla^Outk. 

BUILD Miwhtne power tpglj fronn riprap. 
RAok |10d. ^implex. Rva 26QP, Fbntlac. 
Michigan. 



MACSrNIBTS Tdol Chesis at baiwalb. 

J irlce*. Circular free, Cepuder, 3502 Wes- 

r.j, 

'^RECLAIM DmII and bruten drilt* with 
Hu-Way D^dll Grinder. Circular tree. 
Traotor-Llte Mfg. Co., Spirit Lake. Iowa. 



DECEMBER, 1^42 
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BAVE Vp to in rnEwhLn^ 

trpol5 — shAEKr-s. nLlllnB dHlI 

prijf^if; 3d oC-h^r tpols lor WOOd Bkid 

trulcil i^urklcLff. Bby ljbw\B nmiti or A^mL- 
aiiiiihH] coatinEB and build yxnif t?wn 
wane. PtR&tacflt ™li. Si;nd 
JQc £?;: new HJiulrat^ tAtAljU. 

IjdWSs Mathlne XMi Co.. F.O. IJok i]h. 
HJa Ha n A, Drpt M34, "Ltm A n E_tl« ,_CalJI. 

CONCRFrE BeUlfllnB tl«k Tn-ttchSns 
R.nd in«i]<ix, phB^aiLiitd. -Catalof ttae. 

CantMct^ l£acO)lde Cq., !p 121] GautJl CbQip- 

1003 Avt.^ Bt. Lome. Mg. 

wniiAiab 'Lat33e wLtJi Bar. No 
3 PTilt. dt Whltnc]^ tlAEid vqJ|.Una matbLnc. 
Icii^ »Qa drive. WrLie lor liUi anr- 
tLculAre. CirdmiB'U llAdhlnc-rr ^ 

31? E. Sacand St.. Cindnri.'U. 

jjtiln 

ORTJ^ DriUa LUce factory; kttadtmieEil 
for bfneh grind or. Cheaci. FaetPeF. im-B 
Eo^t 31, Cltr. Mp. 



engines— UOT 0R^—r»'VVAW04 



WANTED, noed DfHxl OtalAt. 541 4f ftll 
boru, tnicX Inn abooit IWD r.p.cii- Motor 
j^rwipe, Mont. 

BlCl tnv JobG in wotdin?. Cgmp-kt^ 
V[iLdtn^ laxkCtiA ahd refnrena bddk. Std 
EU4feu. 41 leaaooiB. -12. DO ow- IfoDav- 
Iwwlt ffUBTAntw. HpbwtweSd. fent 1535-.M, 
Troy, QhLd. ^ 

WEE^DING Dau. 325 uoura, sLiLgle and 
thrta ptiaae, -l^L.DQ. Motor DaIa Co., Box 
7Q31, Kaiuafl CitTi Mo. 

SiMlra. DVT&OAUD MOTORS, ETC. 



12 FOOT P3at bottom rowboat. Com- 
plc-to pLaiw 3Fk;, The ftuddnr, ii Murray 

SLreCt. Hew Yqyfc- 

OVTBOAEtD MAtdrii. used PAi'tiL, Qut^ 
board ExedkaotfOK 1194 B^ofUioii Ava., Brook- 

Jrn . K. Y. 

■FULL 31io, curio sbaw boat pattnnA. 
blaccu-lnta. T,*i - 38 Jwl. IllgatirAtod 
"Build n cntAlflrt. IOC {cfltn). ^Tlow 

Lo BtiLLd DoalA" boole., tl.CD. -CicTclBmd 
Boot BLuopniit Co., Station Clcv^- 

land, Qhaq, 

BOAT DnJF^cea ara hlphLS poM prolaa- 
hionuls.. C^4iDi5hata course by m&lL CatalDiL 
WMtJkPn . Mont vHle. B. J- 

OUTBOarBGi — gave Oood uud 
parts, kll Euakea and modela. BaivAl-nf re- 
tudt DiDbaTi. Cltabda]] BIClU HD 

CnrnmnnT«1th, “Ptictan, M^eS. 

FOED-MjereuTY-EePliTr raarin# convor- 
at^!!.. Cataloc Lelxman Enidneerlorif 

CoimMiny. Peat. D. Newart. W. J . 

14-FOOT Oiltt^urd ranalmTilt— Build H 
TouneJI. Slmiple, iBupenaJve. lUitaCrated 
lo^tTuction boohSet 3&c, Poputar Modian- 
ICS PYVata, '2QD EL Qnbirip Gt~. CbiciiiED. 



ATHLETIC EttUirniEnT—BDDY 
BUILDING CaL<ESlE$ 



SIJ PBit Ju-Jilau — Ucil3tUlBd defence Kiid 
Attack srstem. ScnaattcinaE new batne 
study ccheihkc now ready t L«arn to Itck 
bruUia twice ycu.r silZf with only your bAre 
bands. Froe detajla. NeUscn Do.. SCiC 
ghjmmt. blrpt, M-tW. C b loaBft 



BE Btrong, muBcular, TuU of pep. Apiak- 
ins new mdy-bufcldJni- otnirBO. wnte 
OLyt^pJe ByzLuiLi, IhpL M,. WatcrvillcH 
Haling 



BAMDBALANCTNa Builds muHcliis 
Jlj Jesjiwd. W. Power, S33 W. Vint. KaJp^ 

iDBrop. MicblEjin. 



BAR-BEILI^, Eierelte e^iuSpiiienl, 
CnuTTw^, Spodal offcnl Ptoc boaUcl. 
Good Bar^ Co.. 336 1 -FM Wntoon BJ., 
Be. Louif. Md. 



gFOHTLNG OOOftBr ClbJ^B. PISIll^G 
TACKLE, £TC. 



STEER., 
tom;. 18-- . 13.50. 

Laredo, Toxaa. 



HianEJn^ btnwlnff boma. bJati 
GEd-ETal Mn^rcD.ntUe^, 



flv iyins and lure mak- 

SfeAr slmniETs, 



bu;p. 

J£lM. 



FREE Catalog, 

Ielk niatrrLaLj. 

luna, whoEcaal-a prheea. Bupieme 
OOmnanr. Amarltlp, Texaa 

“TaCRHOLE Dpt." ftPatlnir cejrtrr retJ-.- 
culea lor lariet soopea 15. nuntlng acopea 
tlO. Send "soop?. Aceuratr. -speedy. 3Ptro 
ntcraturs- T. £. Lee, FO 2123, Bir- 
inJBiftiain. Ala^ 

WANT .3? Automatic Mt Tnatcih pistol, 

PerfKi. -Chluib. Lalie Wllur, MEr-CfliUdiM 
Wt'l. Bank, Cblrago. 111. 

CHRIST'S ewning. Oft 3g rrliabli? 
prpufD ire^r Bb-tall, 2fl3x. DmutB. Mlmi. 



m USED Oum. 3 Ea. Rifles. Llat J0«, 

Fra^sigtii's, WLdtpar, Minn. 

ARCHERY Fmilpmrnl; Gaialogiie Ifee. 
MLd-WrtL ATtixery. 32D9xA East nm. Chd- 

ra 

"RAIBE EartiiwoTiiu Tor Frpftt." Inlor- 
pialipn Erec, Spunp ApjjrBCLKled- BprenU 
Zwloifical Rnearcli, IDfl "P" BroadwaTr 

Peo ria. 113.. 

UGBJ> QumL. boiiBhit. ootd. cxchanEcd. 
List ^tJicPp. HnW-c Fijr OtKoipasy, Cwiperjl 
MlUa, Maine. 



F1EIJ> CL.ABGEB— UlCBaBCOrEE-^ 
TEIiEftCOFEg 



LENSES — Build yctir owh lolcaCopean 
field a\A££. mLciffiCdpe, riUosesOfie. etc. 
A^oortmeiLt or Afteen Eensea— fl.CD poat- 
paid. Thirty lonses — J2.4B. SlJitilJy 
phipped bn cdBP. ■Satisfaction a^lutoly 
luaranteed. ArnttitikO Leps Company, 
J513-M Vine A venue, Pajlc KLdge. mlnula. 

DiNDCULARB — All mak-cfl. dcHnesttc Knd 
loreign bLnooulars repaired, replacementa 
made and aocuratcLy caJllmatod. Fricea 
reasonable. Thjve dayi Dcrvhcc. Murylsud 
Froctelon Optleal Oo., 1 and 3 Norm Garey 
gt. Baltimore, Md. 



ANTIQUES— RELICS— ENOIAN GOOOI3— 
CURIOS 



AMTIQTJE, Modern Bum. plftolA, arcca- 
aorie^, war lelica, Bdspd weapain, U«t 
1540 Items, SDc. Martin Retting, 

Bbokan . N. Y. __ 

25 aENlilNE iDdLan arrownsads, $1.0^ 
C ataloj^ G co. ojd CT^_^le n w o ud . Ark 

INI^AN Rnliief, coin*. bllM, Bcm*. cryd- 
1al±, curLoe, etc. Uluetrated eataiof fie. 
liM nnedent arrowbeada f3.DQ. H. Daniel, 
Hot Sprlajs, Ark. 

INDIAN RelL[:3. bead work, ggLeils, carLDS, 
minerals, pldl ffla^. GntaJog flc, Indian 
Atua«iita, Qfbbmc. Kbnsu. 



TAXIDERMY 



RUO-B — drluly, paiar, black or brown 
brnx. liier, mmjnMn IJcn. "bolMait. coyote, 
loapard. Game heada — D^r. Aheep. 
antelope, tnome. Qundrede of etii^e jp«c^ 
imetiA at pnuiuaUy |i 7 w prices. -Sent on ap- 
preva] to reliable per^eiu anywnerv. Write 
LMtQT far flclerLinn and Price list. Jonin 
Hrpf,, iiHtl Eroadwaj. Denver, oaLotrado. 



DOGE— FETB^BIBDS— RABRITS 



FIDEONbI EargainaE Hornets -or tum- 
blers, 32.-M pair — e jMlr |4.DD. Plitoalatua, 
Batavia, m. 

GlJT Meat btUs. Rmld« BeOfian Utita. 
My book tclU bow. lTn>atd. 5 €cl WliUam. 
QJTaon, IQl F^rtj, CPluEPbu*,. -Ohio. 

COTTONTAIL Rahfclla. llAh film iPr 
gftle. Vol Brashcars, Ber ryvme. Artanaaj. 

SICK PKtji. Advice. Treatment. tTn- 
oloae tl. Dog CLLnU:, SLockefbtfwa, Pepna, 

BT. BERNARD Puppleal Reg'd. De- 
taiU. pktura, fn!e. Manhtou Kcnnela, 
Watroud, Saak., Cac^da^ 

MONEV R^ing rabbits. Loyeatigal#. 
FV^ldtr IflO. Cloac Rabbliry, TJflIn, Obip, 

ST. sbrNaBd Champion sired. 

brauliA. PrankUn 'YwP£, R4. Rlycrhcn-d^ 
Long. Dl and- New York. ^ 

BOXERS. Fq^i. Cockers, Kerry Hlue, 
Fyrtfneea, Dachahunde, CtLbVi. Bjttipin 
Kenncta . Saco. Vtn. _ 

ANIMALS, mrda, reptile^. All kind^ 
Send stamp lor lists. Snake Rios, Browns- 
Tllle, Tc*05. 



F.ARHS^FARH LANDS— REAL ERTATE 



GOOD Fnim bargaiiis^ WaablngtonH 
Mltioesola, Montana, Idtikia, Oreevn, 
North Dakota. Dependable crops., laror- 
nbl? cUpiate. Write for lltcraturo and 
HfrtH dcAcrlblhCr tarnis Jor mTg. Specify 
atate. J. 'W. Haw., 113 Nprchern Pacific 

^^6t._Faul, _MJ nu- 

""□OVERNMENT Land tl.DD acre up. In-^ 
fiOrpiatlOn il] ttiUci cents. Hatlonal 
^ X Bervi&e, 1Q37A Mantle Bldy., Dctnijt- 
ID ACRES OOdd 'Fliirida land 
0.60 down. I5.-D4 monthly, r. w. Stew- 

Art, In verness, Florid a. 

□RL^T>o', FlbrldiL 5 acres on main 
highway; gxnkt fryjt and Tc^cuble land: 
easy terms; Irce booklet, DEpartmchi Y+ 
Box 1D44, Oflendo, Florida. 



FOLTLTRV AND FAEU gTIFFLIEg 



LEARN About war-time poultry ral^lnt 
Easy xborl-cutB that aarc time and work. 
MuiitMy paqltry mawlne. tree bulletins. 
-persooaL ntlp oF pouIt.Ty expETCfi orlch ynour 
probleuu are yours lor only 35c a year.^ 
i years: 11 .CD. Subscribe tcKlay. Atnericaji 
Foultxy JuUinnl, m B, Clark, Chieuaa. 

■■ CQLONiAL Chicle. World' laxKCSt 

E roductlon meaos lowesE prices. Lca^l 
reetls. CataJoc Irce. CaOnnial Foultr? 
Forim , Flg nsaiit Will, M a. 

BOOS Vital war f-ood. For pr^fttable, 
up-to-uJnube Ups, read AukcrLce'ts leudlPi 
poult jy magaiino. One jesr hva 

ycare tl. Aicnts wanted. Fmittrr iTIb- 

nne. Dept. 3a. Mo upt Morrl*. 111. 

TURKEY Prafll* bljfh M II hoad. 
Grower rt^rto 15.008 Jcwly. Le»m 
jaksttiodiL JLcod ekcluoive Intkev ntara* 
rine. One year $1. Turae? World, Desk 
Td. Mcoinl Morrle, 111. 



FftOriTARLE OCCLFATEONS 



VOUR O-^n profl table bufiinwal We 

help you IP build up DurcMfiiul suhBErrip- 
Uon ageiLcy In your conununlby., making 
money Toaur after vesr with new and re- 
newal o^ETs for all iDBjira*tnF« publlshedr 
No experience rMiulred. Bn ttixm your 
spare time Into cash I Clip this S4l now 
and mail WjUi ymr uamp and tbame ad- 
dress to laternatEoiial CircuLatLon Co., 
Xnc.j tKipt. AB-12, 51th St. At BU] Ave„ 

New York:. V. Y, 

RAISE Highly prOfl.Ca.blE AngurO rah- 
IWta, 'KuRLply fast. "Wotil briii** ge 
pound. Plenty markets. FartLeulais tree. 

white, Bc*.TErCg p , Mich. 

MECHANICALLY iricn — Qwa 

and OMrate general appUauee repair aliop. 
Complcto. iliuatraCcd course sngva you 
how. W^irig. rEtrlgExaLUm, motor re- 
pair., how to g^ btidlness, eLc.. ay^uoa 
eoviired. Prpc literature. ChTtsly Eunpitf. 
DepL ta, 2815 N. Ceotjal Ave., Chl^tago. 

IIQ.H) WEEKLY, MadE grdWltiA muAh- 
roama., fresh, dried. DoiniiiJcn patent 
Pteo spawn. North Antciluul, 

IBP Yonyr-^ TOrimig,. Canada, 

WELTIINO Pass, »lth |D42 irude 

scnoo] text manual. 51S paces. Over EDO 
pbotoB. 12. D4 copy. Money - bade nuaran- 
tre. •Hgbartwcld. Box Trpr, Ohio. 

UTaND, Rabbit JourpaJ. Miltoxi, Prana. 

3 years H.&Dl aamplE dime. 

ANNOUNCING New 'hoiue siudT course 
In owmnicrcial baking. Ooad Arid. Nearly 
deniession proof. Comnisn sohool educa-^ 
tkpR fpfilricnt. 3«n.d tnr fr« boaklEt '*Op- 
DortuhUles in the Daklng Induatry' and 
r^DEiJremnnix Nntignal Boklnc Insti-tulc, 
1515 M l ctilg an. Dept. 3 433. Ohicag p. 

RAISE Angara rabbi to— itwI brings 

I5.DD pound.. Far Uculaia free. Grinatead'a^ 
£dwar^v]hc, Illlnodn. 



BODHR— PE mODTCALR-^lCTUKE^ 
— FDRTCAEDH 



|5(M> GECUREB Mountain farm — 30 acres, 
3D tlLablc; sntsCsTUlally-baiLlt 
duelling, 3 barna, gojiLifE, paqllry haqiu;:; 
'^glvifAwsy" aL 11060^ page 75 hlg catalog. 
Write lor free corp?-. Strout Realty, 3K-F 

4th Aye., WcT York Clir. 

3EE TbE HLghlsjbds Of LouJiLana wHste 
winter brings no Idle acres. Cbodce cuL- 
pver land at lew prices with terms. 9cnd 

for ilExcrkptJvr 'bonk wlCluFat obligatJcai. 
liong-BeU Farm Land CorpotraUan, ODfl 

R A. Lo n g B Idg . ■ Kan sM City ._M o^ 

CATALOG- llrW MOElCO t^^aJ lataiE, IDo. 

Sant a .Je, New Mei. 

Ifl ACR^. N'^ar white RlTtr. utdin* 
brdTfd; pouitsriy land. IlDQ. 15 down, 15 
monthly. Free Ikil ao4 ILLerabure. Enb- 
bnrd. Zl8 OroEsmaii Bldg., Kansu City, 

eaua 



EXCELLENT Gparetlme pnDnLa takloc 
EuhscTlptlons— 35M] mafiaiLnes. Complete 
starting cuppUts ireei Pipa, 583 Montoc^ 
Brooklyn. N. T. 



BELF-EXPLAtNINO Bible: llltisLrated 

riT-cular free. Bgg 148-p, MlnnonpollaH 
Minn. 



BDBINbsb. Trade, nrofessJoiial and dl- 
vrrstgn magaslpcs. CUTreiat rgplw. 481 
diilrrEnt pU'bLLcations — J33 ciasriilc[i.ti4iU- 
— to cbwsse from. Free price list. Com- 
merriat |in graving PphlUhlnK Cp.p 34C 
North RULer, IridJa PSpOl ifl. I h dlaoa. 

MACHlNierB Reference bw* 11.08 
po^lpoid. G- A, Xhudoun, S23 -- 48 SL,. 
BroDklyn, tf. Y. ^ 



ODTrOP- PRINT Books quickly sup-- 

E hed. T. JamlcgiriW. 1MT8 Mwrk Atc-i 
irtiOit. Ddlth. 
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POPULAS MECHANICS 











soe DIFT^nENT Gtamm IncludSOff 
Kdij&li. El&lLl, CDchiD, ALbBQla, Joliorc, 
only J1K tQ BEQ^rcjvBl appibcants. 
Rdcih StAutb Cq.. i&47 K^cimorc-, cmcaEQi 
DtpL m:i. 



JIHE Apyrnvn]!, fr6flh]y maLintfrd. Eaat, 
ptKonat BeFvJcfr. Tnj|] me what ccoaotrlBS 

5 PU prafer^and I'll iPfid thcLr stataps. 

kinncr, EaaL Oc^aii. Long Bnacti, 
CaSLf, 



ANY Bwk <i]aw. OUt-cl-PFtiLE, 

raffc) piAjiiu'lV 9 U]^ci]lcdl LQwaat prices I 
Bead far r^ee bareaEn cataJaeuEBS Old 
Prar's Boals. StLDp. Arcadia CaurL, 

P-ontJac. Mfdb- 

G AM E£3^ENTERTA1 N tni^NT 



liKl DIFT'EItEFTT Jd« WIUl appr-ovt-lS. 
J. BentdD. Wefjiuplea, AJa. 



BAROAltl OcJn [bL Iflc; ftaiviaaF. 

Enjt Murku-L, Yark, Puniia. 

COKmEMORATlVE IV 2 S. CcluaildUS, 
Btoae MQUtvtala, Lang Island Si. DU 
Liarge LltustratEd -car^«rje XOt. N^^rman 
Shultc. Salt Lahe Uiph. 



BIQ Lot rar litUe!. Includes trlaPBlei, 

□Id apd f€ 4 :ent n. 3. ^oconEufmorALfMeB. 

mint BFltlah Calootes, tree Fmioii Col- 
onle^ omd ever IDD dJffereat otticTS. Ev-« 
rritliLn^ opl^ lOc to approval appll-nante. 
PLaic. P.Q. HoJS Q^jlpcna Village, Long 
Island. N. Y. 



FUNDS For war tcnefttsl Easy to raise- 
with plays, Dprrettas. ippsir^il [^piaediut. 
cpiDplctr m]n.>iii-rE firsL-i poxta -fevJth BOng 
pr-DfracLiB, blarUafa aklts. vaudeville acts, 
monologs, dialogs, rtojtatjons. juvepilt 
and songs, musical rtiadinipi. 

lalmoecLta, nui^eTdiJ -Catalog tree.. 

T. a.. DeLilfiPn & Co., N. Wabasn, D^pt. 
11. Chicago. 



CENT3 iDd Yea^a old 2^, IQ different 
ItuflaiLS 25e, lar^e Jlluatratcd. coin boo^ 
SOc, LlsL_j3e. Co in ghpp. AlHrmcdii. CaUf, 

:raEEE Foreign coin, bahkepte acid 1AT(W 
5D ipajit ElluatraUd cola catalQKno to ap- 
proval aervleo apnllcants. Send 3o uost- 
HAD. Tatham Coined. &sriiliQeld-l25. 

MIL'LL. 



u. g, uiTturcr 3 pfumds $l.». Rolinfa 

atamnfl. New Alb ajay, In d. 

' ""wondYrfuIj" Cut-rate api^rovaLi \%d 
hp. Frccuiums too. Rheaume, BSw 

Rnutbilrr, W-optrcah Cauada. 

LATIN-AMEKtOA— KLw packet, IflO dif- 
r^rent, nnly I0c wpth appTovatfi. "^'Crea- 
ceut Staoipa," LiObd-cm, Canada. 



OLD Money ™-anted. Bit pieoiSiLmj 

paid. l.(](W qubta lions. Catalogbif IDt 

Allan Appeia, Se dalla-flB, MLe&quiI. 

1 MAY Hava Just the scarce tl. 8 . cOiAi 
you want, Stftid iiui mt, Eoe by 

malt.^' WElham H. Eenworthv. WatervLllc. 
Maine. 



MAGIC IRICKS— PUKKLES— ^OKER 
HOVELTEB3 



34& ASSOUTEP TJ. S. lOt 

Fluuicner, Box 9Q, WfLsin^-d. Miai. 



3bfQK.Y MDUnliiin jthuei;. apo^rOvalS, 

Ouy Frctae, It.H. 6. aoulh. Bend, In d. 

‘“baboAjhb In nae approvaLsI "Wrltl 
todaFl IntcrnatlouiLL Stamp Co., HialLctts-^ 

veIIp, Twms, 

HYi>EHAHALl. Travancoro, British 
Colonies Cyrnrrrndp^ 177 

Ifuron^ Brooklru, N. Y. 



Learn Ventrltoqulsm. 3o stamp hFlngS 
parlUutan, g4j| BiaelDw. Peoria, 

1311 n oia. 

CLOULH^ or nmahe Irintl noger” Upi^ 

toipty haod, ^^effecL" laystllFlng, a derr- 
nnatratkOD will ama-w you. Bee maKlf 
dealer -or send 55c 35 -pc-rr^rniasiCH lube-, 

3 fmc dollar, RNpin LubOTAtories, -caLLToDH 

N. J. 

MVSTIFYIMO Ttickfl 70 U can do. De- 
luXE oaial^tnir^ IDc. Moficraft. ZE125 Yale, 
Houston. Tesofl. 



EliTAMF COLLlXTIKa 



SENSATIONAL "rroMure Island'' -Elft 
ofrer— latdEt Scott's Mg l^DO page H.DIt 
JntcTuationAl Stiimu Album; ScotVa 1^43 
|-t,i>Q 3tD-ELdard CutalOK — ObjOdce biher -aK 
ijUi3L3 (i7.DD Eoase-lesl InternatlbUAl, «tf-l 
or Ifeo slaiops— given absolutely tree tq 
purc-haslna; applicants of onr foreign ap^ 
□Tovals. "Treasure Island"' SbtvIcb, 
VlgU. CallfnriiLn., 

FREE! Tlie Stamp Finder! Send today 
tor tn# big new edition, fully Illustrated, 
□□sbLlng you Instantly in identify all dlf- 
liruU zitnifips! Al»i Hnt psiEket atrannE, 
Co^oJuatlng etamps from Bosnla-Hersego- 
vlna, MonacD, FaLlala, cyprua, etc.. In- 
cluding mails, ships, animals and sirange 
Kt4jni^ All free- ba ap-prOVal nppliCunUli 
Indoalng 3o postage. Qarcelcn BlaEop 
Company. Ho^ gpn. Calais. Mulnr. 

POSITIVELY Greatest free oTTer— Lat- 
est Scotb'a International Ef.DH Stamp Al^ 
bum— »vcri3ig entire world, contalna 
15.5115 Hluattated, deir-rloltve apatiix; 
Boott's 1913 Standard S3.5D Catalogues 
* T-hJlaLely'ft Eueyclopedl*" — abdclutolF 
free tp applicant for fo^elAn apprevaH 
bcLumicif £uabomKtiik. Flfelt-'Flay Slaitip 
Service, I2f5 Browning Blvd.. Los An- 
fe3es,_ Cahfcrnla. 

WQWi Worth of fun for only 

IDcf 5DD forelga atamps. unsorted and 
unpicked f mostly cn hita Cl paper) fust 
tts received from the church nafssloM and 
other sourcey. Alfica, So. America, Aua- 
traElB^ CbEna, FtilhpplBBB, Dnt^ Sidles, 
and ether oounCrkcs arc represented. In- 
eludcfi n few oomtOEmorntlvei. alisiaUi. 
and stampg cataloging up to 25c or nuvre 
each! The blgge&t paetBie of fun in 
stamiidom— ana you might nnd something 
FEAltr -raluAblEl PHbe nniy 15o to EErlnUa 
approval appllcanlar Money back If not 
delighted. Jameebown Btamn Co., l>rpi. 
No. 33, JuroEiLowh. Mew York. 

FrBEI Canada war stamps. Pcesitagt 3C. 
SirilLh. yJT Eiab gth, RoueUe. N. J. 



WAR CtiisOCBd coVEfJt IdC eiUlj. 13 fqr 
fl.DO-. Liberty Staijfip Cambaby. RuUand 
HeLghts. Ms£s. 



U. 3. CommeioefaE.iveA, lOQ dlffe/enE, 
73o. Jenella, 3flZl H-eraford. Saint Leul£, 

MLESour l._ _ 

FREE! Worldwide pa aTe wllA appzov- 
ala. MonJar, HSib Fairmount,. ClncinnaU, 
Ohio, 

PREMfUM Approyp.1 Applicants. Red- 
dJhg SEaJjkp 125 ^ Rose, Redding, 

^ajtfj 

IM DIFFERENT D. 3. including 
mempratives, jflc. Lloyd Johnson, 
-wardEH, lova. 



lUYSTIFYINC CopyclffUted trleSs free. 
H. A. willlk, Boi 17M, Cleveland. OhJoL 



gtlPER lAihd reading exposed. Coarse 
|1. Eugene Fotta, Til Llnccln. IndJanap^ 
oils, Ipd, 



raONEY Rotel stationery, permits. Il< 
ceni^es. etc. SilulpIej; 25c. Agents 

w-jinhid. '^ai^re- PubilcatJouB. 5-17 f^lton,. 

^ci Fru nLincQ, Calll. _ 

BDOK3', Ca'rdi’: H^^elQeBrcatalog. sam- 
ples IDc. Eastern Sales. 330 8wlh 

Chicago. 

LEARN VEUtrlloqulsm. Free fffider. 
Btale im. Fred Maboi, 17D0 D. Cnsgraln, 
Detroit. Mlohlgan. 



PREE-5Q DlEferenE j|;ta^ri(u hataibginK 
SI.UD with approvals. Quality Gtaihp 
Semoe. Wftverly, N. V. 



FREE I M Different Scandinavia for re- 
turn posLigE, Anpj&vfcli ftentr HlMp 
JTIM, emton. New Jeraey. 



DOLLAR Magic pet frer- With uijianue 
2::^:. My£tp, Oermantown, 



caLBlufiUE 2Se 

PhjlUlEl-phtLl. 



■I.OdO 11. AF'i'ruTikld Ic Up. QrlnL, 4D1 
Qn.k, Da.TrnporL, lOWfe. 

ICEEiAND — -Ten dHToTenL, lOt with, ap- 
prova^. Rea d, _^0t Parnell.. Ohlcag o. 

JUMItO Apprnvati. Hpot? of EOfr, B«d- 
Hioot Stamp Exchange, 2S51 McFaddJo. 
Heaumout, Texas. 

33 DIFFERENT 'UnlhEd SUUil 
UbediL 1H36 North ELceiiif. ghuago. , 



M-AGIC Tfleki, apparatus, lUuGlons, 
lunUnouB paints and aitklps, JakEr'.-; oov- 
eltlta. new catalog illc. Mu-e's Magic Shop, 
5e€-B Main, PI. WorUk, Texas. 



NEW VanU^hlng key and catalog 35c 
eirrllng Atairic. 345 John R. Det roit. Mich 

DOUGLAS' FIIEOOUA 1143 catalog of 5l» 
tripki you can do1 Brand new effects for 
pocket, parlor or stage. Send Ifc for year's 
□Iggeet catalog value. Poufi^las Magic 
ahgp, Bnx 2T4. Dallas, THca a.. 

HOLLYWOOD Bneclall MaelcLans but- 
ton, catalimie, ghost Illusion , and free 
trick fpr 95c. MkrI-c Home of Charles, 
Box Hollywood. CallJcrnls. 

WORLD'8 l^rgrht prEf-OASlonal roagld 
ahop tceoB you In touch with latest tritks. 
Tp receive .matlingi eesd 25e foe 1343 cat- 
alM. nolden. 330 W. -ISitg Bt.. New York. 

BE it magfclan. Lai«o profeaslcina] 
piag.ic catalogue ol latent bnm sAe, Ire- 



TS^^- DIBDOUKT Aj^evats. Fine stamps 
only. ReferenoH. Hiedell, Grccnslnirgi 
Frnna, 



5D« n. S. CochicL, foreign, etc— 35e Es- 
ceLLent assortment. Jones, 5B419 BcvlLle^- 

riunfinffhm Ba rk. Calif. 

FREE ■French stamps — frae, and Ip 

listg. moth. Columbia. Fonna. 



CABil Bald for good statop oollecUous 
Qhd uccUBiLilitlorw. Also envelopes with 
ataMua bErora 1B75. aI. Johns-on. 717 
Nor th Fo o te, C olorad.'i^SpTijTa , G oJ'W'Bdc, 
7'sc: HKI BARaATNS. List free, ft is 10 
Stamps, IQli N,. Ramourt. Los AogulcJ, 



BEMBATiONAL gombiUADon DEier] Bis 
nachot 15ft dlfl^rcELt Including icelandn 
Manehukuo, Ecuador (Amcrliain lln.B la 
lull coLdte), Dsm 7 Lg: olrinalti. comusemci- 
tatlxcn-, -trlun-Rle ata^u. fti '□riJtEd States; 
comoJete set Unlbed Eialiia Lelegrautis. cat- 
aloHlna ZDo. Packet British Colonies, in- 
cluding Gwalior. Hyderabad. Burma (new 
coublryj Jybltwj and iWTXinatSons. St^rce 
Far Eastern republic cataloging EDel Big 
illustrated lists of oLber barkalng. Tct^ 
catolog orSc*^ over ftS.ODl All for bnly 5c to 
BPoroval applicaubiS Wcrld-Wlde Stamp 
C^uanv. Dcpartcoeht 5U5-N. Camden. 

York. 



Scandinavian colLcc- 

Uon: i5Q Norway. lOD Sweden, all dliTcnr- 
ont £1.35, Approvals. Hermes 8tarap 
Compauv, Box Zl5. Hemnoteu-d. N, Y 



Ift OOrGhOUS Coloradq Views 
Bryants, Boa ae;^fl -PTJ. Denver. 

BAUIC Dated magoyj'nEa. Foreign — do- 
iTifvitio— art., tzsed, new bocke. Catalog 
Xfki Ireluhded). Clcerane's B53 First Avc- 

n-ue. New York, N . Y. 

RATIONAL VLitw'‘ol Life— 5Dc, Beoja- 

min. E. Seibert, Urbaua, Ohio. 

MAKE Your own herb tueiLdinee. Deaur. 
iliul llliLstralrd rctJiic iDc- Botanies. 

Hox llD!b Evc^rtfrcLJ] Park. IllJUOlS. 

Nl^BlNDlNG; WiT ' iseeuLble and bind 
maga^LniLs. Huvp your old books. Blblos^ 
apd hyainaLs rebound. mirahli^S AllnLC- 
tJveE Frlees are reasonable. Heekjpau 
BiJndeiy. Dept . P . North MnuolLeater, I nA 
MAGi^ENEB. met nuuibOTS. All kin^. 
1ft dlifercnt Popular Mechanics; Popuiaf 
Science; PhoUjgmphyr Riidio; Avlatlouj 
Qcogrgnhli::?; ar 3ft E.'iqairtis; 7 Fortunes — 
tl,^, KjLpf*iiiii eolEb^L. ■Wholesaler retail 
catulog 5c. Corej'f! Exhharige. ZftQ-P North 

Olark, C hLcairo. 

WARPLANE Fhoiugropha. Specimen 
and hst U.ODD titles J send 3ftc. Heal 

^graphs. Ltd., Bouthi^t, Eng]and_. 

“what Every" Masop. wauls. We have 
Masonic boots lor Blue Erodgo. Chapie-r. 
CaniiTiiindrry, Scottish Rite and SJirlpe. 
OUr rli.UB.be the world over. Bend 

for fi«e catalog or bnxifcs aud rituals for 
Masons. Odd FeLlowa, Knights of PvEbhLx. 
Knights of CoJurabuB, £lka. -rl-c. Eira A. 
Cwjk. Publisher, Inc.. P.O. POS 7D0, F, 
ChJeagh. III. 



MAGICIANS^ Hradquarteia. 316-paga 
catjtlug, pockrt, parlor, proleastoruLl tricks. 
25c. Kapter' 3 . ■M-1311 Walnut. PhlladeL- 
phla. 

tOlNE— TOKENS— CU RRE NO Y 



OLP MnneV -Wuntcd, Will pay 11D4..DD- 
for 1SB4 dime. S. CLiJ]]t. 38D.5D for 191Z Lib- 
erty head nlcket inot buliaJol. BIh uiL'ml- 
ums uaLd for all rare coins. Send 4c tor 
larKE Gcin Inldcr. Mav ItLuan lUiLCik pfOOt 
to you. Numismatic Co.. Dent. 'Jin, Port 

Worth. T^xsJ . 

to INDIAN Read c4fnUj. dlfFiiTEciC datea, 
prlOMllsbi, 550- SotiL]1t2, 1D55 RLch- 

WQU d . Cl pcltip aa, Ohio. 

WFl Buy Indian vents. Llncnln eenbi, old 
ih<H]i=y, ^L^iid iDc tiKlay lor 1B4Z cataloflue 
□1 pi-Jces. We pay for all wanted U. 3. 
aalxi3. A]p.erlcan Bare Coin Odl, Dept, t, 

TransportaUon B ldg... Cl^l a 

GET PjxhDt aud pli^'u^d lu collecttDg old 
coins. Send Iftc lor 5e-Dage Illustrated 
coin catalog. You']] be dellghiHl with It. 
Beuci for H now. b. mox M«h], 5io Mem 
JJulldLuB, Fort WorUi. Texas. Larsast rare 
coin ostablDhinent In U. 8. 3£stabllsbcd 
4Z yea-rs. 

ETHAN Allen has Llncdn sets. Wants 
big and half eentcL Cawter. Kansas. 



Srft.QDC COINS, Medalri, poioetMODey^. 
Lists free. Nasy, B-F SouLb IBtli, Flula->- 
delphla , Penna. ^ 

INDIAN Hclid penny WlUl list m. 
Charles Banker. Sallnw. Kantiu, 




















6 * DIFFERENT lOc. (ipprO¥*Jlt. 

F 5 ])chu»L StLUCH^^O, Wt Fhnrbutnl Ave., 
NiW Ydlt. 



CANADA MiXtur«tl ]b. njUt^d 
40 « Lb. MlEeldD. 1513 Norm RaeiD«. CThj- 

CflgP. 

FREE CKtC&LI Album. 

I 4 URC^, dct«?tQT, UstBn tO BWlOUB aE^UFQVdl 
*ppfimAnC$. p«taB?. MacLcheater 

JSiAKip CmiiprwaF. MuTwhcstfr. ConcicrtJcut- 



fiOD UlJlTEIJ BULtra tor IfcL 6 W- U. B. A. 
^^inelb^ly m^pL^Aijd ^^^cl ungartwa — |uat 
u rftceLveq rnwi ctiui^h mLwionfi. BJeraj 
YarlflUes^ Incltulihiv cijjqiii.r'ifujriitLTCS, lir- 
mAilB. hiih vialues up u % 5 M dEoWt-LcLu- 
UoEil Price Dciiy J 4 )c ta approval &i;ieK 11 - 
cape^l Mnncy bacY If not d^llRtitiKL Bvau 
_Bt ajnji Co., W. jSB. DunkjrTt. H. ¥■ 
BEADTIFT?!- C^implctC flct iOc wUh bp- 
provolB. nte S-tAmpi. JOSS Wr Cucl^WTM. 
.CnLpT-ft do SprlniBH Colo. 



bO FOREIQN W^tf^rp bctniapbcrr- 3 c, 
Attpravalg. Crowncity, TS 5 KUnbetb. 
Fuadena, CaJirornJn, 



l.QOO ClHAPBAUa 15 c cacb, S dJflcrent 

jl. Zancly. flap BLnaftinftn. H cafljn t, Pa , 

10 DIFFERENT Buteub, and" 

Will Hobbes SBt complEto for only to 

apprnvAt ^ppUcaata. W'oudtr take Sbamp 
Ca.. RLia*^«™jd. lllIncLB. 



FREE — World'* only octAfiffiHAl {cJatiU 
■Lied) fltajnp *nd CuPHtdlsn Toral Tliti tet 
<;o[npLcto lo approval applLn-n ta. ClaarEea 
dr^vriUi-rMl. SD 6 NorUi Hifciipbicyj Ouk 
Fark . Iltinda, __ 

OLD RuH. 1 aa aet — 11 , SCp Aptif^veiIo, 
Bmall. ChArIcs Rood,. Cape miaabcUi. 



SURPRISE PackBti only 5 c. DialiuoUn 
bCTBonaUMd apitffl7*Ie. Stamp Shop. P.O, 

Lysander. H. Y. 

U.. B. 15 dJrrerant l$lli -C'^ntury iDcIuidlne 
flcmuii?iii.prft(lvca. 10 CCBtS ^P-Lth ajsiprov'' 

Ma. Hamot. Micineap^lt, 

MLmi. 

STAMPS— S^nt On Approval, low ^cea, 

Fred Horsb feri. I 6 B CM. RlmhiiTEt. ill . 

WORLD'S SuuLUbib iilriE]a. 1 i — damond 
and LrUinBl? Etanipa, free atamp 
ELni'. aL±o hufCLlELer to atudy FBur atamps, 
kSth Jarge collocUiada of ^i-ainpa ^rom 
tiVLm cguntflcs. A barBaSn, &o wiEb ap- 
provaLi. Capita aUmp-i. Dapt. 3 , IdtUe 

Bocti. AjIiajiBaj. 

U. B. .^prwvaia — FI he atot±T-Wsrnt ILsE. 
Bat-vELK, Bgr laa. MdnncnpglLP. 



SEYCHEiiiiES, Haid. carmani. Man- 
CibglR-jg. BmncL Tnraa CbIoh, Ermab 
BolamoDd f-Can&lbalandJ. KverrthLru So 
Eurorovalfl, VltLn^ 13 a>-Z OUdIwEL. 

Brodfclvrt. H . T. ^ 

50 DIFFEBENT Btitpa, rnllrgadai cDc^ 
ICk. Apprgvala. Bnebauan. 347 Ea?t ^rd^ 
Httf York. 



PiclorLB] approfala lanc- 
ins fcoKL ic. Crowd ^MiciiP Co., Box 33 U 
Toroaatn,. Canada. 



WROUESAI-ll Supplement bO dralcra 
for 10 c pOAtiKE, Hui^dredi ciF baxEnLius, 
□ rcjaaman Etampa. 102 Weat Uad, New 
Yoik. 



15, (KW VARIETIES IC. 2C each I DAVt- 
HM. BoK 31A, W ollaatooi , Maa a. 

Port¥ "Eitiiircia set (faelfiiLLcfir 
Fostaaa 3 c. Rcbertfl. IH BulLdioB. Bay 

City. I^chtgan. 

IfRSjSr Leeward la. Ctyman la., Turta 
And CaLd» plm SO dinctent mint Oot 3 . VI 

COt'g[lS.tiOn poilEr atampi. td ftpprgva.] 

service applEcajiLs sendtnB 3 a postafler 
Tatham Btampea. BprlnfUeld^ia. ICaas. 



UNITED Statea approvals CDonpletc cov^ 
craF-c, Aeic duality, attract! vd price*. 

Jnnfg JJg^ CPMnttt Orpvc. 

FlorEda. 



WEEKLY Stamp maeaube, uilrteen 
weebp 10 c. Btamp Journal, Kal^azco. 
Micb. 



A HEAIi DarBUiL. Bpeedaiisr prepared 
packet eantBlalnT d;l-flerECL't fprcSixL 

and 55 different 17 . S. ataDupg; oataiag 
value about fS.OO; pampOlLet which telle 
you ''Hvw to Make Your Stamp Cottco- 
uon FrapEtl)^*' And InrEB baraaJd liaLa, all 
lor onlr Zic poatpaJd. Queen OEty Stamp 
Cg.L RggEU 39 , O 04 Haco St., ClncJiuantl, 
ObJOL 



□JANT Faolcct ISA all different from 
A^rlc[^ anuth Amrr?cjL. .^th $» Jflands. 
etc. Includes HScaracua elrmaU, 
Kane unused United States cataOxwlnf 
3 . 0 c; trianfrlc And anloinl stamnsL many 
dthefs. Aiaa iueludm oollfictlon 39 

dllTcrcnt UrLdah CaEoELlee — Charkarl, 3 a- 
makca, Jg^gre. etc. atid United States 34 
and £5 hlch values. Tgtal gatalgR nrdca 
over N.OOI EvQTytJilnw for only fa to ap- 
nioval AppUcAiiial My^tJe Stamp Com- 
pany. D^arbibcnt 5 Q-A. CAjndc* NtnV 
York. 



CANADA 100 Dlffcront 3 Ao— appfdvUi 
All countries. Ldsta. Victoria Btamn Co., 

LondoH.. 4 . f^Mci B-da ' 

Smdeiy Mimhlaid gemratnnoraUva sheet, 
lArurat U. B. atamp loaUEsd, and 13 U. 3 , 
Inaludltitf eammcrpgm-tlves. aitmKi], r-rv^ 
enues. etc. CacaIccs Tfg — To appnkvai ap-- 
pheanu for 5c. cuEhaa BLunp Company, 
oiDueoiiter. Made. 





4 b. 001 > VABllfrJES Available an apprav- 
Alu 1 S|C Un, We i^T callcqtigne. pay JS.OO 
to 3 JMD .00 caeb. FEjdtsA'in gtAmp Col, 

y Lnriand,.. M.„ J. ^ 

" TEN CrasT-^Bu^' atsinps. 3 o with ap- 
tn-ovalj;. Kitnpp, Bqx JHBI. BriStPl. Cotl^ 

PREP I Wmtem M^mlsphere ti*iVeL 
Poatace 30 . Oivens. 509 WPlsh, Bay OH^?, 
Wicblffam^ ^ _ 

lOH C. R. MlAcd, dlmo and to iK^tnae. 
Jem StABtias. TorL JellE r.inn. N. Y. 

THEE I Compkie '^United Blatb'’ jtlnmp 
Aatalgf with i.Mia llJuslTRtlonal Send 3 o 
fer poatAf^. Badris k CO-. 137 Ttanakt 
Build in g, BoatoD, Maas. 

VICTORY Packet free— Includes stampa 
ftoan TonaopyikA, Britinh Cnymnn rstaiids. 
animal, Bcaree baby bead, caronaLLon, satly 
Vlgtorlpn^ aIrmAl], map stamps. wLtb big 
tatalogu* — fill Ittt 3 ejs(| ^ fgf pwtawr 
□ray stamp DDOiciAiiy. Dent. PM, xoronio. 
CAnadn, 

MEXICO Census commemorative etet 
free with approvals. Fladoa Stsjnpta. 
1711 -M Idahd, Tglodg, OliEO. 



STHiL Avatlahlo at Central — munlred^ 
of li«.rBmm 3 P CAmera* and auppdJes. B«rtd 
I&t li-BB lllufinitEd pB-talga ItEtlELg sLLtI and 
uiovJe cameras, Sicas. leneETf, entarvera^ 
meters, auppUea — at Lremepde^ invinffs — 
all guaranteed. Trade In your nLd uni- 
cra or cquLpmont. Write for your free 
copy of nc^oat moner-aavlng bargain btiak 
—Just QucI lilEPlt^ edition. Huriyl 
Ctolrtl Carap-ft Cg., rPhotoHraphlo Head- 

S uiJtera since 1699 ), S 39 S. Wabash Avt* 
■epL L-IAZ, nitciOl^. 



EKDAROER * 1 . 75 . EnEarFca sishE limes 
sLse D[ small tieBaUvca. Pull/ auairantoed.. 
Faramount Sales Campany, 139 LA Cam 
tagn-wcalth Atc,, &w Um, Maa aaeb itse Lt*. 

BPEED-O-COPY drou^glaM^'Yaetialag 
attwhmEn-t (or LcLca, Contar, Argua C -3 
and C- 5 . BetuJ fer lEterAlprCr D. Paul 
ahuU, DepL PM-Jl, 240 So. UALdfl AVt. 
Lm AngfLcfl. CaELrurnia. 



MAKE Money with your -aajuera. Post 
OATd brLngz d^]ta 4 ]s. □raphLo Services, 309 
CalMln Thealj^ BiilldlnjE, Drarbnm, Allgll^ 

KaVI] You a osmera? Scad ten cenEa 
far recEOt mnnlHr qf our big mEjrnglngL 
showing how En make< beLter ndetures and 
cam mgn»^. Aipcrlcftn Fhotovraohy. llS 
Camera Mdu.^, BostEci, M-n^. 



MAKE Money Jp- phgtoffTAPhy. LoAtn 
quickly at borne. Esay plan. PrevLous ea* 
perknoe imneceaBBiy. C-Danmon school ed- 
Uczp.tlw 3 sufS-uenC. figo 1 clct> and roqnlrt^ 
ments freE. AMEtdcaii Sehggi ai Phgtoir- 
lap h y, 1315 MI-eblgAn, Deph 3433 , Cblcaac- 
CAMERA REpaIrLtiA, BcllgW« hiUdA to 
order, ahuttera reoAlred. Bellows made to 
nt oil standard cameras E United Camera 
c&.. Int. A- 1 51 A Br^lmirat. OhJcaiiOL 



CASH I Spat cEKh for camcT-M. lenses, 
blDOCLisre, movie gr $|.LI|. aound prgjcg^ 
tors. Bend full deecrSjptlon. by mail, or 
wipe tor prompt oash oner. Cvor 5 D years 
of dtiKijfdabLEEty Jxisanrji hop-orAble dul- 
Ings. Bobs Camera Carapany, 175 We*t 
Maidlson Streets Chicago, Ullnods. 



PHOTO PL^rtSBlSa 



35 MM., Arrui. Late*, eto,, (oxoopt 
"Mercury"! ^ eiiKtaura roUs. flae grain 
^evelgp^ ^Eastman Df ^-^1 and boautL- 
luily enlarged ta SLoasy prints, SQc, 

Cartridge reJnsded with Eastman Plus X. 
35 «. 13 Ekpoaurc pqlbf, ASg, reload. 39 c: 

Films permanently pratectAd by revolu- 
tionary OryotyCo prucra®. ^-hour service. 
SatJslaclI-aa guaranteed. Free tnalUna 
bB|», sample prLnL Write TecbplIlplAh 
LaDoratiOTyH ADA Brown -Bt., Hh W,. Roches-- 
ter. N, V, 

RlOOGdT tl .40 Value In 35 mm. finish-^ 



H0R;kE£5 ANO CQLLECTTONa 



3 D DIFFERENT COctufl plants postpaid 

*t. W. LLd a Delap. Ajohr, caiir. 

□ENUIHE Arisgru niby and deeert sap- 
phire, send quarter inr bpth. Mineral 
Bpeclmcris Campsay. Bmt 3 GEh PbosnLi, 
AiUo&a. 

30 different CaiTtuirplantB postpaid. 
ii .._M. , Eula lia TumEf, Amna, catl f 
""movie BC 4 Hefl, BaID, fflknte-tAlkillSl 
Megiaftki. HO Wwt 3 W h. Ne w York. 

25 VAHUmiSB. coctuBT plants pastpeLd 
il. SW. Mlied se^ 3 Sc. Art O-tovorj Ban 

Dimaj, CalLf, 

NEW liobby catalogno. Fete. Mexieaa. 
gDoda. iMwfca, stamps, noi-cltlea. Fifty 
pn^. llluatrated. Sta^p ^preriatetL 
Qq^ri ra ISpCTlaltI cs. Wlnllcld. Haosaa, 
BP^IAL Albums far match booki, Al- 
bania, also lor photaaraphs. phanDfrapb 
records, ein. bpokloc. Matchless 

Albu m Co.. Dept. F, Long Brapjch. K. J. 

BEAUTlFUli Jewelry .otaci-u i-ErnPv^ 
from rings, etc. WW asBO-rted sa.QOL 
Lowe's, Bor 311 , gt, LquIb. lUss purl. 
NEW— la Different makh covora lOc. 

Bm(_ 30 fl. Roebeafar, N. Y, 

EXCHANGE Ygur dupilate itspips. 
match cevoTS. etc. with CDlEechm erery- 
where. List, sweppexs. dime- fMcntion 
houbv.l Secretary. Bdoi 316 fl. Denver. Colo. 

CAftfEttAS— PHOTO SUrFLtfia 

BABB Says^ Wor tJpte proves Bass 
Icndorehlp. Amaslna selecUon or fLnest 
ttUl] ciunEms— Lcicn., Uontflx, Korelle re- 
n«if, Aftua, new ami ns«t ®l||| available. 
Write for quotations. HalisfacUon rosi> 
or your moiky refunded. Bass Inr^ 
'em. SElla '■tm. trMc* >m, Bass Camem 
Company, Efept. AQ. 179 W. Mid 4 «n fit. 
ChlcagOi, IlunolSL 



Ing today. 35 exposure Hne jrriiJii SUxil^ 
cnlarcomeatsi deckled, «uhos&sd margin 
upd date. Elghtegn cipoeurrs 73 c; sixteen 
cljHXiUTe ablLta E 5 C- PrEc- mmilEni, 3 expo-- 
sure rolls m beautiful deekfed eontacL nn- 
Ish with embossed wide marzln, 35 c. 
M*llbag Film ficrvltc. Rot H 4 QAh Chi- 

cagn. 

VKLiOX QuaUty prints I RnU developed, 
two prints each negative, ^qc. Roprlnla 
3 V^g, HepcJi giudina. Harriilim-r, Penpn. 

VOUR Ptiig a 5 niin, K\m ex^Iargcd 5 ifl 
35 e. Qrove, Cqgpevilte. wmilngtem. 

WITH Euery 5 or B exposure roll, 3 1 ^ 
sets prlnta. Sc. Bkyland Btodloa, Boa 

AahEtillE, Wnrth fcarnlirtu- 

G--g EXPOSURE Rolls dEVElwd. and en- 
targi^ mammoth sLu 35 n Reprints 5 c. 
Thrifty Phfl-toa ,._B px 49 , -Soutli Qjite. Chlif, 
PNO^'OORAl^ic ChrjKtmBs cants, inada 
Dw your favorite negaLlvE — a truly un^ 
usual, personal greeting. Write for full 
dctellj. Jgy Photo®, G-P.O. Box fl 09 . New 

Yark. 

COLQR.ED LJftLIke ienlargemenU from 
your snapahot negative 5 x 7 . 35 c; 9 x 14 . 40 & 
Promenade Phutes, 13 SL Marlu Place-. 

Kew v™-k OUy. 

THE Photo Hlit. Immediate Ecrvkol 
Wo -delay I ffight EXpoanrE rail doveleped, 
ariutod ihil coupon lor your choice or two 
beautiful 5 x 7 professional cntnrg^incrvts. 
right iTp-TiTik or other premiuou. fpr 25 c 
■mm, DEVrlerpLug and eight Jumbo- printi 
tMc CQkD. The Photo Mill, ftm 639 - U. 
Min-PCniPO'llH. MlnrHiKnla. ^ 

FREE! Best snsDshat on attractive 
phota butten with 16 prints each roll 25 c. 
Beautiful CWVEitjr (rt- Em Lams. NeVi^-Aff 
Qq,, B.M .-3227 NorUl Ave., PhEeag O. 

EMBOSSED Docklcd edae ChrixttiuLi 
cards tneludkna cpveIo^p^ fmm yaur own. 
hcgatlVE, 75 far 41 - 25 ; 12 for 75 c. Sai^Jo 
oner 4 rur 35 c. Film Capitol Service. Not: 

tM, R gchnter. N, Y. 

ROLLS Developed; Two prints each nig- 
alive 35 c. RcprluLs 3 c each. fiOtnlUcf*' 
Studio, tJnloDvkUe. Mo. 
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POPULAR MECHANICS 










2<S E or ft 

expfnUTV rgLts dey^]^|i4il J DTLD.L9- f4M:tl iX- 
pmure a&f. 38 CXfKOUtt 3Dmrn. Tflli? AiH? 

? :rtJn tfoluaHl printa *3. 5ft. MwlJtiff bac^ 
ree. Mercury, A-SM KOftU IieaTi»n], 

emga go. 

la SPARKLII90 Uicbqnc pilule, S btau- 
Uful Holl^wgfKl f^JilareEincnbk. Lrit Lfiatll- 
erlDM frame *rid phQfco^waitEt anlr SSc. 
Ft ft plipto a.lbu» with ni^E 13 Er- 

t^pc gludioa, Ehept. A-l]39. JJatnea, 

Ipwh - 

a EXPoauRE HoUa. eJiPit eti? aag; ift 
eipoa-uic idLLs, fiOc. MlL2frAl.r FhotOfl. Bar 

aai^ K, Tpkdo. Q]3 Jo- 

HO^LI^ UcTcJoped and 4KJS QVEESlae ffLlH5y 
VeEeu prdnlji. B cXmurc 3(h:: 13 cxposiirg 
iftc; lift csEHaurc fOc. OvcrstlRtit fcC5fMde&. 
Ciemet PhuUj Serfrkc. IJlfl W, ColiiniEila 

J^VE,, PhilB.dd.phia, PeJaiift ^ 

IDE^Ip Flrotaa bc9.ptElully flxilAh'^d wLda 
tprd?f-^egk]g-i^EE^ per ra]] qI eLgliE. 
Fade^proar, auperhar ^aJlty. WrtCir 
Itch niakSefa. Ideal Fhotos, S2&&, 

Faterswi. H. J. 

BVEFtY Flcturg &n EnJumejncrttE B 
(parkUng de^*lc-fdae fiEilaraementa sud 
rail devE]gp«d 25c CDin; lib sl^e Dr arriftl]- 
ei; eiUarec rcpricta ftt PhcLa, 

B<KF IM'IP. "P^^a-Enp, Mjlm . 

' 2V^TC^\\i EHLAHOfiMEffT^ From 38 
pd^ure rdl] ll.Elft. -ift EKpoauH r^lL 15 cl 
& 3i^bl« Jik£c j^tinU, S cxpcajra 8±ft-iaT-lsa 
TClIfl S5C. B Mposure 1I?-1S0-13Q rnEEs 38t 
dpILt ToLla 4ftg. Wrkle Cci^ cempLeta prLea 
Ij^t, vniBa^ Film Laboratorlcf, iftift, 
DepL Bi. Vkllaffe euci«n, Uh 

Caoltomm. ^ ^ 

IMaJttHATlC acrvkwl PiatMttk rt-ttirMfl 
CItme day drd^r r£»LT«l. BlEteen vuarap- 
teed d«ltJ-fl(l-«Jio Velos prints I’rgni rfljj. 
315 C. One eotnrfll <?r twa pladn pnlHry^- 
ment-% plua B deciled-edKE Vtle* prlnta. 
25c. Inr 8X.1D anJargemcat 

fraa with gaeh 25c order. Any 3Q eipe^ 
Bupa aiimti. film nne-sraln devtli^PL'd. 

' tJmed. vai^ALfti and eacH 
good tieaal|y« etiEarged co 3x4 on detkJed^ 
«3ge Yfllox piper, fl.OO. j^-erresnra. Sdcl 
Reloftda: 3S e^rpwprf, 5&c; JA eipoaure, 
25C- 3x4 dt^iik|bd-edEe leprliiLa, 3c cachl 
WrlLa for free RLailers, free pre^njutii id- 
fora. AmeilcaR StudJea. Dept- 40ft, 

X.^Xi^^ss^, w^- 

BRAIJTTFUT, EnlitfAement Ircm each 

E keUire ou tall 25c. Cut FULe FbaUs, 

"Wla, 

THREE Frlntfl cwh amd ncEaUve, A la 
9 fxpftsvrp rp3lK, SOc, 12^ IS, lA exposurB 
falls. 3QC. Ibeprlnta, ftc. Fred D. Bsst-- 

lawa- . 

RQLLi DdV^oped uid 3 luHtmiia dlftlset 
nermaneat Velox idouy prlnlx 3Sp— 
rcortnld 3c fftch, Folnprltit Betfflee. Boa I, 

FmciaTcc, VIrginEa. 

9x1 D SILK FlrUaB enlawmeat — SAe. 
Send fiflimtJyt, levkkig SttnUfl, IDOflA U- 

VLtlfl Fflrk. OUkCPHTB. 

DOUBLESIZE FTLDla. Your rail deycl- 
epEd and 8 daub]«LH pdnta $ftc: frem iJft 
or i2d bIeb DegiUl7» yoa reC«kye 4xft IQCH 
printir All oilief fiLu negatlvea printed 
m pierporltca. J8 tixpMTuro rolla 35c: 
exp^uTO rollx RofirEitCs 3c caAli, 

"Our Auaranwe." ErerlflJtlfia bE-Elosa 
O^mJrht aefvloe. Faeinc Fhata 
SerM-i-ce. Bex ftfiS. Ran Franetacp. Calif. 

la R^AITTlI^nL CfnniXt deoLle^ed 
printi and two Enlargemenls with nrsC 
order 2&c. Dwlphoto t±U WeatKerlord. 

Okla-hojiiJi. 

FHOTDaiULFaY FOT pIcofLire and pr^- 
It. Prepare at home. Ciwn-niun J^c]iadl ed- 
PcAtLcn Bufflnent, Wr^te far Intormatlan 
and requLremBnta. AmcrleAn (School cf 
Fhotograptiy, 1315 ‘MjehLKaa. Ehipt. 3fl51. 

C hlcm a. 

EIGIIT BeauLirul enlarged prlnte fn-nar- 
b- pMteard alsw) or }$ r«ralat prLnta 25c. 
5btnm, talk enlarced 3i-4i4V^ tl.CD. Bur- 
top Btudipa-, 4 I3H . RtKoce-. H, V, 

PHOTO Enlarirn?— Mike H YflUfM]!. 

OmiA UttlEL SlwntiLc tO DkO^. ItlUEtiated 

JikaCructLca book 2ftc. Popular MogtmnLCS. 
2K E. OntM-lo Slr«l. ChlcafOL 



MOTION FICTBltEa— SOUND 
EaCtFMENT 



I^TEBT FLEm Slate and nev Mni ex- 
change. Paramaunt Mfg. Cgenfu-ny, 0-1 Ift, 
Boa K4. Foek Bay. Bneton., Mnjn. ^ 

ICft' ISULf. TUsnH acund mau. tl.80 
wtpald. Blackhawk. Flima, Orpt, PM2, 
MTcnp crt. Ip*a. _ 

SOUND Features IlD.lKi irp, prep^m? 
ient#d. BUenS fcaturea xft.du. ProjECC^itrE 
nb.H- Frei> lints, Simpsdki FbUna, Ml- 
Abditurcr, OhicL 



BABE BAy^: No sharLaee ol Clue Oatn- 
c™ at Larg-Kt atoclc in the ccim- 

try af 9 ra-riii. and lU mm. Bl|.nr|l and EOUnct. 
~We ImtE theuk new lukd uKEd- Bell & 
HqwbJI dmiblfi a, used P:3.5 letix, ti7.5Q; 
iLiySiionii double 3, F:3.5 lu:iid, 433.bft: Re- 
TETV Turret Modul 9ft, F:2.ft Lena UXi; new. 
1«2..50; Ctne Ifodat li mm. Modal B, F:3.£ 
Jtuia. H(l&s buys 'em. sells 'em, 

Lriidcs 'em, WrLbn far ann-dt^n-'^ed CLns 
pride ILsl. EaCIsfACLion KtiiiriiiiLvrd pr- 

jofur TJicmcy refunded. Bius Camera Com- 
pany, Dvpi. A, 139 W. MAdi^Cu BL, CIU- 
nal5.^___ 

"BEAsfa'ot ^rUTi” ft reel war taUdi.- 
vith Alan I^dd. Othrta. FLEm Rentals 

0<P.. Ygrt^fLtk. N. V. 

RELfOIOUS PUms, Ifliiim. Scund. 6 l- 
lenL TZ3 ■■ 31h Aye., Hew Yc>rk. 

B--t8MM.. FLIbi 9 Ecld, rEiil-Bi|r WArrknn-- 
ion, H]g Kneehl Ay^i>-, TTuE&Umn^fi-, M~4. 

e AND fbMU. ftlm-subueel^ — BEack and 
■white and color— Oi>iiFu3 or silent. Largest 
od-ccUen over coiopLI^, 35e ig t35ft. Write 
for new deluxe 1943 oabolag — profuxdy II- 
luatmtedl 35e fooln or ataioo!i>-— relutid- 
n^^t purehose, H-oLLjwDod Movie Bup- 
Ply COBfctjaxiy. MgHyTpgd. Calif PFllkB. 

H RRIHO^ "BuTpnse" issurtracnt, 
EmOk. colorful titlnl iLctitglno f''J1ni:3L Ne- 
_yadB. MiBSoark. 

“COMPLCTE 18MM, sil^ni-r^onnd Blit- 

fe eta. 11. I Nerd splicing). AU sJteri Him, 
lught, ^j«gld. CKchftTWPd. CiataJeaar- 
sampLa film Ifte. IntcTnxtlPTna-M, StSO 

a_trans5,_Broq k]yn , H . Y. 

~ FTirar’HDW Bk'ovLa rentA] library 
loR. E Please- spEcLIy model projertor), 
ealn ICrnm. wMinrl projectors: B-lflmjn. 
movie eoulfjmiint. dCms. camrrns. screens. 
Trades accepted: ’payments. Mi^ 

FitErs. 54 W est 4ftth , Hew York . 

SAVE Oft^r oh muViea. DJe barRoJ-n. clr- 
eulBT. Gener a Company. DavEtiport, I-owa. 

"THE World's" G™iUrarP™LoiT play." 
IS and Jftmru. BcHcify sound or allent, 
BEnt Btf p«rchB5C, Hcmcnway Film Cn.^ 
5ft>-F McIxOce El., Bitfliun, 

OUTStANDING eoimd S6mm. features. 
Bhorts. Demaey, J223 B^rfelcy, Youngs- 

Onlo. 

FREE, MoTle caCalogi &aimil-g QInu Kc, 

35MM. IftMM. Bound BUenE pTOJetUiTsI 
nim., Sa iaTy-sc, Wppdc l lff L ak o. N. J. 

PftKTTT Girt producMona fostalof- 
aample JDc). Mldw-^st Clng Shop. Kan- 

nlha l _M 0 

EBO-B'UMvex and doublo imio- cpooled 
jnovJo fUmn fl^vo you Farticulars. 

PM eatalof . EsO-S. 394^ Cghtral. 

_ClLy, MlBBOurl. 

IM FT. Itniri. SMbJecta Wc. aprliLi 
FUma, gopkiftlon, Moss. 

Wanted i tJ&rd ogulpraenE for coin, 
FUuls, EnmErttfl, PToJectors. otc, PeteiBn 
41-0 aouth F-ourth, Ailen tffWH , Pj^nna, 

RENT — B-ur— Sell. 9mni.-lfim.m. movie 
equipment, Alms. Sava D4)%. Catakogues 
lor ICo. Don E]dt:r'a, M-939 Ikiylntan, 
Bosto n. MBOBa chuaetls. 

S^UM.-14MM. 3lleni-Marvd:''ai] latest 
fltJtjBfit!. Pllm^ tnrtlfd PrM 

raaUogue (samtiEe nim 10c), Garden 
F[l m. 3t7 WMt Wt h. New York. 

LEARN MO^ir tirgjeelion. juanaiooi&dt, 
Free ratslofr. Qlvt age. Theatre Initl- 
tute. Elmira. N. V. _ 

$MM.-]ftMM. Films. Free CRtaloffuo 
fsaohple him ICicl. Far If way Exehantc, 
tHI Eastern Fnrkway, Broolclynh New 

ViiTk. 

MC9EC AND MUSICAL INaTHUMFNTS 

LYRICS Bat to mitslo. Roaroe Barn- 
hart- laao “ 49ih. Des Moines. Iowa. 

flONQ WRITERS: Send I^Oeou fpp- oHcr 
and free riivnilng dictionary. Ftiono^aph 
records made. Vandrrbkkt fitudins, Bax 
Ili-gL.. CnnjT? Ijilnnd, N, V, 

BONO Foenu waiiied; Write lor Fre4- 
booKlet optllnlDg your ot^porEuDlty-- TTnlt- 
ed Mliflo Com oration,. Dept. 14, Saleui, 

Indian a. 

POEMS Wanted for muBieat aetting, 
Hand Doem foz Infmcdiate conaidermtiem 
Five Star Mu"lc Mwton, fi3ft 
Building, Ho&tOB- 

Hdtfa WRITERS 1 Apindng outetandEng 
effer. Hifabclcr, Cft, 21ft7 NOl Avers, Cbi- 
rago. 

BONO-WKlTtRSl Wc ^iHtr cppiplgte 
strvlt^r, Melcdy -^ptELLelg-, rKvrdIng, radio 
bre 9 di:Ast. marketing. BeroenJand Re- 
efers, Hux 1247E, HoUywnd, C4U1. 



SCNas^-Honc poaoia wanted. No chai-x-^ 
for malodlos. Marketing sorvlee. Holl/- 
■wngd R^ccTdlfig JfttudloB. 97023 PrciifiB 
Sta,, Los Artge-liiH, 

50NQ Foemi wanted. Special oEf^r. 
aiePenoc t Mua m Co., KaEEda, Ohio. 

LE^N Popular plunul Write Magiu 
Keys J. y^- A BTO^Trty^_GSc|^da]_CJ j^] | L 

SONGWRITERS— Write today for free, 
exkilatiauurj boOXkeL, plan. Botid Service, 
21i-c Wwt 4ftt h , Hew Varfc. 

SwinCj — T rumpet, sax. ctnnncb eho- 
rUM::^ DfTpled fruot i^oiiTd:;, Ttd ll.QCk, 
Burro-a'a Music, BA Yerudalo, Brookhne, 
Mass. 



Original w«sit og ya^t 

■wijrda. RrglELatd Belcher, cnatham, New 
Jerte i. EfltafallaTisd, I fllft. 

ATTENTION Sungwriter^l Send u* f nyr 
fions pwm-^f, brift. ssette tJtlefl. iongs and 
pielH;Knii.-i fur eiir aSaf. No OhllgacLon in 
subodtUnit jour work. Beenivo Mruiko 
Company, F.O. Box Hfl. augarhouse 
tipn, B ftit Lake C;ltV. Ulidi, 

WANTED — PLano accardlona — anv con- 
dilLoo, Bend desertptfon. Immcdiata 
rasl]. Oha t pn. Cwt Bhke Island. Ghiai go. 

NEW Axid uK:d aceordloua bouolvt apd 
j;gkd- t25.9ft l\p, Ace-Mualc, 337 Bo. Wo- 
bash , Chlago.^ 

aONOWRTTEHS. 'WvLE:* for free bdobJefi. 
Prodt oharULB plan. AULcd Music. 284 
Eaat Fou rthj_ cincliinJi.(4. Ohio, 

EONOWRITERS— Send poem for Imuie- 
diatc cDculdi^ralton and free rhjmbng die- 
ILouary. Richard Uiothrrs. M W«ftd3 
Building. ChlcftRO. 

MUSIC Ce^PO^ed to worda. Rdruilng 
pamphleL on requesL Fhanograoh recorfl- 
Ing ol eoiUDletcd "ongJir Bi!r.d pMm For 
MnsIderatJan. Studios, Dept. 

FM. Box HHti. Brldjfeport. CoPH- 

W ANTED! Lvrlca, melodies tor sung^. 
We arrange, publish, sell. Eupengr Song 
mndlm, Pn.TsaLc., H. J. 

MTT31C CoranoMd to worfla. Wopdnrful 
Ptpp[k| Ll.i>p. BB.ue-r __H-rn a. I Qjth fcii nh. WL l. 

LEARN Swing ulBPal Foatol brlnox froe 
folder. Chris tCFUen. m KlmOall Hall, 
cnicaeo. 

WRITE Sobja. Big raonsF and rsputa- 
tion. Write for Iplormatiou. J. Oordon 
Fub. Pn., ±A| N- Roj^Uc, Ate., QliJeikgO. 



RADIOS AND SUPPLIERS 



AMAZING Ona lube triable anyone can 
build. Operatts practneaLly anjwtiGio ou 
antenna a tew fwt Ipni:. FteiM only 3ftc. 
amJth^a , 251 3 Slat-teri- 31. Louifl- Mo. 

Radio Eerxlco- men and expc rim enters 
send fur gcir giaxit rudio egtrijqRuer Ea.w 
dolLara. nnlled Radio Cd. {IftOQML Hew- 
_art. _ 

RADIO CeantrttiriJtftttons Couraw i^ualJ- 
lyhng lor all laderal LLeenaes. Home atudj 
and Tcsidcpt counara. American Radio 1n- 
p-titete. llB Rrgndwji7. Nng Verfc. w. Y, 

RADIO Booka — LatuL — Sur^fl catalog 
free. Fanular Mectianica, 633 BL Clair, 
ChJiuigo. 



BUS1.NE5S OrFORTUNITIEB 



DBTA^LISK i^uiekli local suceraaful 
UptiuLiLcTcd lumtlure clnaiog- biujucu, 
Biif |>ronts. Only jft capital necaasary. 
Frae particulars. Write- ShlneLte, 2621-B 
Atlantic, Bro^lyci, N, Y. 

WILL Buy ar finance moil order buai- 
pr-JU -gr ggrrrj;rHi'Pdi^nce j;LhiK]l ggiLCKg, Qiv± 
COblplete dcLAllE. Art Wlilte, IIQT Tkmca 
^tar likdx.. Clrtclnaiall. 

START Home busLneaa making statuarv, 
t>laquc3. art goods. pg-reltJta. aouvenlta. 
cojiorete pottery, garden furniture, nrtiTI- 
eJoL marble noorlng, liquid marble. Make 
your owh JlcSlblc inoli-^. Amazing profits, 
Valcjahle loEder free. CreatlMS FnhLlahers, 

MECHANICALLY Inclined mcit— Oa-g 
BTid operaie Aizrieral applliu^ra repair ad-DiP. 
Dompiate,. llLuatcated Gaurse shuws 70 i| 
how. Welding, rclrlgGmU.on. motor re- 
pair, bow tn gel boxlni'-ss.. tlo., nEI phases 
covered. Fisa literature. Christy BuppEv. 
DepL lH. 2flft 5 M- Central Ave.. Cbiengp. 

MAIL-ORDER imofmaQon galare Ih 
''PrograsslTe Mall Trade." La^t issue 
lOc. Detalla free. Wrightn P Mapte ave- 
ftue. Irrlngtem. N. J. 



HOM^ Wurh; buxlncss. Many pratK&l- 
lEOnA. Sufiir^^ibons free-. McPneison Btemir 
W-DTkBp MlddJctewn, CenDeeLieuL 
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AMBITlOU^ PfDp ]0 anlrT iThei tlina Is 
Tipe. Operate mail erd«r tnislnesa nt 
heme, HpdEvs. 3^1 E. 4L^t. 

ChicaitD. IIIIuPLs. 



KfZLLION Art:plen. Huy wPPle^-n-Le. Vat 
mibtc dlrr«tpry 10?, Ideal Srrviw, D-12 

Park Rldiifr, HI. 

A MOS-T Read m£l[ utder Piuifa^Ln.t'ji SDC, 
Avtaiaarl CarlLfr, eiKSA NortJi. FlLtaOe]!!, 

^ahfl. 

liOI-jLAKS PDiJIyl slorL Uuzti«; bnal]- 
OTcier^ Dulfy, CarLiiEbDU, K./. 



LIFEI'IME RueJnCiW. Steady incajofi. 
Rrpfllrlmf wwimj- mLitULtiafi. Book in™ 
aLruttJon .1 ti.HG. OMinau. 114 B.E. T4, 

Fprltand. Ore. 

Jc DAILY Operates ^■|]w Yprk -pflton u.n- 
dcr yapr pacnc, Ca-Pp<> ulkVA OIlLoaa. 

ISft LcMts^g iP h. Avpfiug, H eff York. 

MAKE ElEfa piAQ-Uj. BpardtEmc. MalL - 

« a. 7a <] W. Q]Jt: PMrli.. IlllnoW;^ 

MAIL Operation at ltd beet — "Perinlt 
tp PiibllBh." gjPfll-L MPttftl. EKlalk Irw, 

M n=iiptn, L a Parc tie, Ind. 

1^V^^^GF1P^T^N■C^■. pT^fliabk mall arduf 
data CliarLifa llaodett, Argo, II1 Lpq4b. 



TOR An «K.[nrinel^ pVOIilablE LUcUDflO 
tmsiriMa, ocktaLc a cotlKlLon aireneF- 
credLt taiiroAU. Alimy maku S4,H0[> Team, 
Up, Writ?- Onlc AJL*:ncjptnEr ^ymCust, N, Y. 



Bto Ravins mnti prdrr bus|p™ Lp yPur 
fWn. hAlcic. ParLicpIaxl Irct. Gctiural 
Balea, ISIl Broadway, Suite 204- A, Nen* 

York. ^ 

HLfaTLEEiS^ Wanted! To SDtioduce, 
ffupplF de-rrmuJ (or nree^J^tica. 

OUnd rpqlu- Opr^n iieaTby. RawleLkll 
rntthaOi aeL biiaLneafl. No o«l3iua «ieper]- 
cnoo nreoeia to ataiL We £upi^y aaSes, 
jidvif^rlMlnK lltrTAturp — nlL yen xircd. 
Fiollta ahoaia ikicKoae evesry QiotiU^. Low 

E ritJ^i eead values; complete ccttIh, 
ittwlcLah Cp.r Dept. L-K-PRMR, Preo- 

pert. iL. 

XMA^ PcTsle^rdl. mllitan' ^lAtlnn-Krt'. 

F atrJolJo haVtlUiL't, Gam.p]Ex, puflLCdLare 
ree. Write Gon. 511 IT Cermak., doero. 

liiJnqJs. 

"'IfONEY By MaSl” brSnfts provtu. Lest- 
td money malcera t^ atart your own busL- 
nw5, 5SPnp)e vmf itSc. DloW Cover Serr- 
joe, T&7 ■ a a th 6t,, Q akUnd, WIf, 

Mail order ireTetiandLBe dLstributor 
opcnlns- Vour own builness. "BiK proflt^L 
tu:c4L'5aary, Dfici, H7 ElcijraLey. Po- 
mona. Caur. 



TEt^ War- dote plana. Make tlD.Dtl a 
day. Bwkkt Je pa^n'5 ir^. Home Indus- 
tries, 1313 S3d. Ont^ha, Nrbr. 



1117 Cana make steel scrap, valuable 

Ub. PrDLeiu, KEunplc, ^l.DI>. 'Fa'H.y larinif- 
laa 250. Hurry D. Cater, -155 WajslLtntttijj 

St.. D enver. Colorndp. 

MAKE Tour own FleStlblE Molda. Stal- 
iHry, Art Gooda, NoveltLea. ArtSSeLal eysar^ 
bl^ FlabrLnii. LiqEild Mnz'blc. Lltenkttlire 
free. KemLco, ]]3-M, rang RLdta, in. 

9 A VO-0 AS. BliTHTJ;t money maker yeL 
QliarLsr brlniipt noicnplf, L.lB.rj:h-allL Bci^ l5L, 
J^evJllc, T^tts. ^ 

“cOLL^TIONgi Dimes art doIJnTW. 
FrofeauJun ^ Merchant A^q^LiLtlob. HJiui- 

IlHnoEH. 

VALUABLE MullaidEr InlanrnitJan. lat-- 
est mouermatlEiB plans. Mairarine Itlc, 
1. W. h I0£.ly ■ BoTt TB 2. Wee d .. C a I if. __ ^ _ 

COUNTY PistributDo vant?d---Sm'^a- 
tlQvial lOD':^ prom- — 5Dc ae]]«r— NEvtrlaJl 
atermpreot cUarEtt€-clKa.r-plpe If inter. 
ppcTnU’J op charcoal pruidple— more wind 
blows, ttie brjibtEf lirliter ilowa. WiJLo.. 
Storm-proof LLitiLcr Company, ISD Lei-> 

In-Fton Avmue. Mcj Yorlr. 

OWN Your own letter ohap. Sjrmll In- 
vestment. PnllmiVed opportunlly. Pre- 
iFMln n al F toduotS. Kf-nwoij d, Cl FV C lltFMitl, 
FREE — DOB Clever HiailQid-er, bmoewortt, 
local bualnoM ocrcre— - pIL ansi^py money- 
iniikEr3. LfiWi* Cp., &2&.M CP^pe^tcT^ Oak 
Farlc. Illlpqlt 

“'CEfRIsf'S Comtns. Get SB reliable 
prOQfa free. Bticnll, SflJl., DTitglh, MLciri- 

MaKE Artlflelal marble, Rlaaed tlEea, 
plaquPA. DpurinE5. sanitary Bocrrloijr. pot- 
t-ery, novelties. BrLfliantly cOlurldL saui- 
plw free. (Also— ^eJfbetp arte, wealth 

etilLuiTE, paycbdldKy, h^-pciotiam.) Payn, 
1145 Grande VlatA {Room IQll, Loa Aa- 

BtlrSi C a t li f . 

HELLi By mall — SuiaestLona rnee. Harry 
fi. Dean. IB2B Ave. L. Q alveaton. Testafl. 

AMAZINGLY Sucecouslbil EOajldTdcr plaB. 
WdTfe at home. Faya well. Literature 
free. Leonard Publl^cra. SSS West 9:^rd 
Streets NfiW Yiirlc, N. Y, 




LiquiD MBTbLD-^pEorfLLU Blazed ! Mold, 
brush, kurnyi Oomuoaltloa nwra. nitabe>r- 
Itullc EnciEdfl^. PnrttETuiam frw. Marbleia- 
Lrie GervSee. Ed wa^daeLlle. Illlooij. 



SWISS Music bQT worts— 11.85 lb (2.25. 
Suitable for many novolUea. Mermod 
itartzi-tiicluTCT^, U 7 Wc 5 t 4 ith SCroetH Naw 

Y<jrk. 

EXTRA Jqiiitinij— Plenty mail soUlns erp- 
portuniaefl. Write KpU. N. KlmbalL 
Chleafd. 



FREE BOcikEtL JJaW to nmnizlaculrB 
many predueta. W{]atera, 2dl CLmai 
£1da.. Cleveland. Ohio. 



liRUSH PlnLinir outnts Gonncct to a Idat* 
tery, elo tanlui rLE[^es5aTy, Almos-t ik.i .sim- 
ple as painttni. Tour opportunlly to make 
md Income platln? autoparts. ^ihroom 
AkLUzHEi, k-cELe^tOrl, baiil-rors. GeI JrifE ptdOC 
and particulars that put you is a paykni 
bustnn« of your ovn. Guumeta! COr, 

Avt, H, DyOaLur, TIIEnpb, 

QOt.Gtt CEmc-Dl with chrmLcB.ln,. M'PIee 
orlLtUa cement larden oroaertentB HoLIt-' 
wood style. Sacnpli] IQc. nonfood Ce- 
mentcraft, Wonderland. Hollywoo;], 

CnIlL 

STATUARY: Make all ktnda. Simple 

PTOcesa. Make and hrumll BTtdflElM alnti-e 
nnarln^ In colnyr, Uq.uld marble. Other 
money-makers. Write pren^Uy. Litera- 
ture iiee. Corapi)H-Tc3(4 Hot T-Kr St, LbuLa, 

Mn. „ 

FXASTEX IndustTJul olTera InduftrLoua 
mm an oPDortunltr to atart a buBinc» of 
tb-dr owul mpbiilacturltiic art tood^, bot- 
eltJes. scuvenlirs. ete.. In FlasEei and mar- 
ble imitation. material makee II artt- 
elea. nubber ruouldi lursiabed Ict apeed 
Drodu-clLon. Email Lni-eatmcnt brJnss aood 
j-Elprni Wc are now pla-dn? blit chain 
store orders with tuauuracturen. Write 
for iDCerestlni botiklet malEed Irse. Flos- 
t«i IndiLstrlea. Dept. A, 1D85 Washlnston 
Ava-. York. 

WEBEB Typewriter Mecbanlca EchooL 
SlmplLded homeatudy-yepatrJnff Inoma- 
Ing. Can tan, Ohj<>. 

ROW Add wb-OTC to obtain capital. FalLy 
c¥p|jiln.?d. particular" frw. Star ^rvice. 
WspakebHita. Ohio. 

FOPCOKN And potato chip machines. 
W?- helji siari;. m^n Biid WOmecL Itk biialnBa. 
litma-Eafc jTU , IPOO Hlght SpjI n gflrla^DhL D. 

CHARTERS : Delaware] heat,, eheawat; 
fflrmii. ColoninJ Ch«xtcr Co.. Wll- 

hdlflEEAb. Del. 

121 WAYS To Diake raoHEy. lb haaa ar 
ofnee, buslncfis of your cwn. Full partLc- 
ular^ free. Elite Co.. ai4 Qrond ^t.. NeW 
Yorb. 

I5D.80, tlQB.110 WEEKLY minjf jmWdil"t. 
Stauip pleoav. Clecnestw 343 Arthur St.. 
ROLhciLcr, N. Y. 



START Rbsroe bu±jue±rt tbakLna eoioure-te 
Knidm furnituic. uottsrv. bird bath, flow- 
•tfF bceiiLi. Amazing profit*. llJojitvat-cd In- 
struction book Z5e. Popular Mebbables. 
2D0 E. GitLarlg. Chlaarov 

FORMULAS, FLANS. ETCr 

BARBECUE Saucc. barbecue klncs 
recipe *1. Cbaa, MWrt. 1234 MadJaon. 
Fiducah, K ent-uelcy. 

■'L'iruiNOUS PuiTif* shln-ps In dart. 
EsalLy made. IQD othpr loorniulaai. plans — 
all a sc. Ideal SerrlM. 312. Park RJd g&, III, 

RUBBER PTearrvatlve PTTflatly knithena 
life. Formula 2St. Victory Saloi. Hot 

^iTi. ChlewBO. m inoJ a. 

MAEIE Fast AtUlnjfl: No ma- 

chinery. '^ChenUlt Approved FOrtnuloa."- 
Literature free. K-smfcD, 15. Park Ridse. 
IlIJnalH- 

ElNaLE-IMOnEDIENT FormuISJ. Mu 
marmEacturlnsI InformatLon Iree. A. 
KLuFord, W gy uje, Pgajz a. 

13 Years Bupplylni- authenlL-c- formu- 
la^. Culaloa frrcr Crlnateod. Edwarda-- 
jm u ola. 

REAL Manufactuiinii farmulBS. LLsb 
ires. CumnUuts, Cbrcubt. Cordon. Ave,. 

ayTan'ii .? ?^. ft V . * 

ADTHENTTO F^mulary #24 papis Cl- 
]ii£trati[>d^. lQ,1KiD money makJna formu- 
Saa, rrcipca. IcwtTuctlona, auBtltuLes. 
11.75 no&^ald or C.Q.Dl fforelim ITlIBI, 
Catalog 3c. AdatuB Brown Compajoy. 
Chea Ermb Mill, Ma--wcb.uifltt*. 

MRMtFLAiS — Lates-t, beat. Analysis. 
LILrraiurc fm. Heitoii, Englneerlnt 
Building. ChLckco- 



MDh'EYHAKlNG OFrORTUNITIES 



BELL Your nleturiifA, Write for detail# 
and tree market letter, Free>liin-Ce Phu- 
logiaphera DuLld, Inc.. 21B E. 44ih Si. 

Dept. IlFM. N ew Vork, N. Y. 

“MONEY Mal[lng”BusSn«a Star bees" u. 
ddllnr book, Only^t Hurr?. You need 

IC. Q. Fe titer, BdLelnnto. Pi^nFU-. 

RADBITU For table irec. cash Income. 
Bookl-t;! free. Tu^lfio' Rabbit Lfapc- 

vLite, Oeorgla. 



EARN MniLHy evenJnp^, copylnn and nil- 
pUeaLtrijr eoutlc tfrrtu^n^ for aarcrtlMrB. 

Adacryjce^_Aisyle. Wtaeoniim ^ 

RED-HOT LE^j'tJmaije "way# to idiil.e 
raannr fo5t. Wc-Ta-Rc. FranUlln. Penua. 



X Have Hciprd many make thousand# 
In cuntmta. Proof, iw hrinra rsclusLvB 
parUcular-s. Lawrence, 4#2T-F F^nhiJl 
R*wid. Philadelphia. Fenns 3 e]vandk._ _ 
OFBR ATE “ Pron table man □rder^lnial- 
Bba. LhJlallfl, qp(H>rHinlty maLl^lmc. 

Chjsack'a FM ntarj , FU lton, N, Y, 

YOUR Name printed In J#,4dC- "UjE- 
Mall ' directories 25e. Checking coi^Lea 
^nt. Arlos^c's, 15Q81 Loff Cabin, Detiolt;i 

.MJdUltfiLh. 

MOLDMAKING— Pluter CrutlUBr Cpm- 
niete formuLaa — lulLy Elluatratni, 25c, 
Ideal flcrv l ce RM-10. Park Hld jo. H L 
MAN. VduT 1 like stiverlhg mlrrcr#, re- 
flrcLflr*! Moving chIPiwd rIms name- 
platea, Mffns, uoiioa, Qutat prices, 
^rlime^ Plate^ M23T, Marlou, Indiana, 
EARN MoViiiy at libuTal Thousands duE 
"Home W'orher MagaKlnc" tell# how. 
gampilti. 2^, SjzcmoTO. Box 7, 4911 North 

Ktomrr, GhJeagn. 

BAVD-Ga^, BiBBcqb mpnnyinjLkcT ytb. 
garter brln^ sample. MarshaLt. Bor 151, 

Hccvlllb. I'c^ng 

WRITE Far trade Journals and cam 
BOJty fuil-lliTiB vy nido niOneT Jf mrchait- 
ieoi, lifbhnlea] t>V UiiireuhEite rcdncLed- 
Capllallz4; on your knawledge. lustruc- 
tlons, market#. Esnd 51 bill. £>on Wlm- 
mer. Tmde Jcurnal ElOnsulLant. ]4# £«!-■ 

leJre, L oaLsyiUer Ky._ 

BE A tVuressJonal scrapbooker. Bdc 
leos. Unlimited opportunitl-es. Can bo 
ri-ono at bomi?. No i-omp^titlon. Ho mpl- 
tal ntK.'ded. Write la Scrapbedkera Guild, 

^Park Place. New York. New Tert 

INVESTIGATE 'War Money 'in Mall 
Dr-dr^-'' pLiblbhrr Cotltir, RnodLiiB, Penn- 
gy iv unjn, 

Learn Meto^ilence. RcEnarkable drux^ 
leas- healLU'ir. No tomnlpuliLLjozi. Nu- abpa-> 
ratu#. Unbelievable almpLIclty and rcaulte. 
lncxp«iui,ve cprrr.^pgndcncn ggiiroc^. Wxlt4 
M4iis.scjehce, De Laud, Flori da . 

MONEYMAKINO Idnu— Lut^t books— 
Rarxaln cataioR tree. Fonuler Mochanlcsc 
#33 Bb. CliiJr, Ghlcaxg-. 

€HEMl9'rR¥ 



■WlNWe Hew Idea Home Lahoratoif 
OhemJesJ KJL# aud aoparaiu# oqUHa fetr 



hame experdmEDting. Send 5c lor Utera- 
turs and rct*t| pypply natalOROfl. J. H. 
Winn Ca.. EkpL 512. J34 W. 23rd Bt.,^ 



CREMTCALS-^mail mzuitiUc^, appa- 
ratus. Catalog 5c. FleJacher's Labcra^ 

twltig. Mcdfgrd. Mao# ^ 

EXCELLENT Eg^ubELoru Sn.-;tantly, *t m. 
ntston's stroke — with tne Jubilee EnuO#!- 
Iler. No failures, no separation, vhen In- 
ErHflnizt mtlip la sound. £avt'Ji- time, tua- 
urSals. Small coirmaet, pewerfuL Easy 
to 05 M 3 ratc. and to cfom. Eultatia for 
^EximuPl.^. tat aamplc3, amall-batfh pro- 
duction. U.DD. Money-back guarantee!. 
Bend for free particutani. International 
EmulalflaxA, 2489 Sutzey COUrL Clileago. 
mihola. _ _ 

LABORATORY Snpplic# “at wludHpaJg 

I 7E-ices; CheinlAtry, bioiOBVr physLos. Cata- 
cfue, lOe. Nattonai sdentUtg Co.. S2<4 
W. North Ate- , ChlcagPL E-ntHbLlitiEd IBfl^ 

FREE Catalog; ehemlstry. mineialogy^ 
hJalogy. Bpatlai: 1® p1<^w chroiistrV set, 
Mnij tl.CQ, Traee;y Laboratarlea, EVans- 

ton,_niJi^B.__ ^ 

CRl^tTBTHV Labaraidry ap^ratU# EJ3d 

ehemicab lor IndufittJal. analyticel. and 
prlvato OTcpcrSracntal lalwrJLiarLM. Com-r 

S -kle chEinical laboratory auppEy service 
or correepannEnce scboal studbiTs. Bond 
3a for freo 45-piwe oaLaloR □! chfinadals 
and apparatus. Dspt. M-43, BJolc^cal 
Supply Oo., ime Mt. Hope Avo., 
trr^ Nf-’x YotIe, 

QFZiCTRQSCaFE Fdt quirk chemlal 
analysl# n.59. ICulting BonSp Camobdl. 
Catifomda. 



4fiA 



PQPLTLAi; MECHANICS 











ETEXF WASTED 



MAONGTIC Sponc^ drawg dirt iKQEQ 
c]Q4ti-kntf. iL^c hfiieli. SAVts. drr- 

c]^nln£, BllCiL dJ»QVi]r7. BaRl]^l?S ^CTli 
m LrLiJ.. 'WjfJti -'InventOT^" 1^3 
BEda., Akr on, Ohio. 

no Ydu want a Kvid 

l»yT Wort for U. 6. R^ji^etitascuL Com- 
Ti-leto llEt of BVBdla^l 0 posULont. 
lhan£ icoutrcd otnd itow tb pi^pfluro tor a 
cdv:ll -ECTTicc Jo3?- Il.flft. Guldanct^ Bsrr- 
Jcv. N-nfUi DalEola. 



AGE74TH WANT£I> 



HEW Jlir mid shw jwcepHi LDuntr^. 
^pg PEL— --zips- gJT. Nd fuinbUhE Of bteat- 
ins Of lAAiiA i» bEactoutfl OF wTion alarm 
BOOTUlB. Huge proflta tor dlTept 
n^qd W4nnc]^. UuUdr^da uf Other fBJt-BOEE- 
Jbi Shoe strlH. Wrltfli tor [rco gwupL^? 
Jihoc giiLAt. Vlc-tgr TtiDmoj £hoe -Co., AID 
W. Van Eurcki m.. IIiEpt. V*73. Chieagn, 
m. 

f] HTART& Von Jn blwlncSR ^clllry; 
iqon'E rciid^ Lied Bl^de-DuQ^TJesi LDCl 

LoK^ iiofrdlUes. wmo tod^y tor dBSCTlp- 
Uire whole&aio catalog, fm ohippLc mq- 
tiiTlalB. fhilllp'a Noi^wir. 30 W*-.?* Slod 
St ,, IWL P-ia. N c ip Vnrk. 

EVERY Dov hoQiB, demaiud 

Eoa|}ajesa Wonder CLeoher. Stamp dc- 
taJla. WPIto, ma Bajbr, t J quat on._ Jcgijw. 

EIQ Monty taking orders; «hlrtn, tlea, 
hoELtry. onderwHH-. phiIkl JaCteL-?^ sweat- 
cr^L uplforriu, ofO. ikiLfJi cOuLpMCnt IlO0. 
ExpE^Lrn^ -uilRtCtidSar^. HJhirod, 49S2-AIf 
LUlcol n ■ ChJMBQ, 

RBLtA^LE Pcnplc wohtad to- place 
cgf^oc Lcl ototoE ohd appodnt agenLs. Used 
the Bame wa^ as cbbb iq batLne aud cook- 
ing at 10 -ecn-ta dozen, Fpll sJje pnjckuiBE 
and porUdcplarx IQ eonta i>oaLpaLd. Mot- 
t4 17^21 M Adiaoa at.. Chlcagq , ill. 

uOTTt Bo a Job hontcr-^tnrt ywir o»n 
buBJnH® on. nor wpllal. No hnuft-tisnEs; 
jiQ laj-dirs; aLwa^B jaar own been. Eun- 
dfoda averata tS.WlQ to (5. ODD annual sales 
jew ftJUr yt»T. Wc i;opriy otookn. -muIp- 
mEnl odi ottid.IL SUD hotAE neceocitEea. 
SallLns ejrperlence unnecessary to start. 
WDCidertuI opportunLtr to own pIcaEanC, 

f jrolltablo huninwE baoTfcd by world wtdE 
ndu4tri^. WrltjJb RavEeJsih CDl, D«pL 
L^U^PPMA, Free port, 111. 

MAKE Money amptylnii InlUata on nuto- 
TnobLlCt. Aho. sldeUrw WLlcamEn for ahnrc 
run dopal rffime plat^. “Palfco.'" 14B3 
WnahEngtoB., Bo aiaa. Maaa ^ 

EELK.O -CiLnitment. women agonte want- 
ocL lOO'A ootnipl»1«!r .eriectrd Proddetn 
Co,, Roeh^tgr, H. Y, 

AD-ENTa — WhlrCwlDd pront opportunJ- 

S . nncsC silt Nylon, and Rayon tto^lcry. 

g iselctrUoii. Very biLcDi stTSoE and OOl- 
OT£. ReptacemenL fuarantee. Your own 
t¥DSB free with larvo nutAt. Rush hooo 
pltc, n«nw twday, wLIknlL CS-3T. 

QteiiJiLOcId, QlaiO. 

CTKEMlCAL DlBowary. Got estra 
Ballon? of TOObne for II.M by plnolng 
"Ofu^Liib'' 3h put fjinh. AtfEhtB, dkBtrlb- 
ntors wanted. Bend tl.OD lor Lt and 
whcLesalc prices. R. Bcnal. 4411 Plnc- 
hunt^ DcaiJhmoTi . _ jjmn. 

DOI^T^A!^ G-aEorc stTUng mJraclc ebsp- 
ILne isaVcr-. Qunplp ^r. MnrnhnU. 

ISJ, Beeyme, Teiafl. 

AMBinOUB School Benlocra — Sell class- 
mates the "‘tops'" in gradtiallDn namp 
cards, Drab CDininiuliTm. PrEC- carda 
ABetLGles folns llhE wlldiltc. EuiTyS 
C?rqf tcfl.Fdfl. Bos Fitlsburgh. Fopna. 

LIFE-TTUF Repeater, tl-3Q JiAlr^„ tl-Q4 
proAt. LabeLs^cLreulara tree. ThenaoLL, 
PpotUl. 1]3 

SCRCXIL Seniors — Bell Aidiirle:u .'2 tnQxt 
bcwutlfu] dlBUnctlyp graduation name 
tardi. Poslblvdr lijjrhcst iwm-mlaBlorL 
Lowest ^cea. Free esiopli!- kit Piint- 
craJL Ha t E. Mm Street. Scranton. Fenna. 
.50 FOR t.l.OD' ChrbiC.nii[is cards With 
.rijjh ^fltyre^ F hlLndcIphla. 
WnOLESALE SguT 5 «;. ftW.MO aitJcleji. 
Free dlrecitory. Mayw-oodE, Eroad- 

wfLj, Nc^ Vort. 

EIQ Clothltip biirRalna for blB proJlta. 
jj&Ed dressea ivc, men's suits li.Of. shoes 
qten's OTCTCoala He. Over IH sen- 
■atluiaoJ tdJkm. REp^^^lcnM unnecessa^. 
Free whoEesal^^ oaLuIog, Bqp^rigr^ 1^4-CY. 
JcfTcmon, ChlcaBO. 

RFW Wonder toys. Walk wlLhnuL uoefi- 
anJsmi. S. Kelley, 33D3 Ontario SL, 
Ft. WiUFW. Iivd. 



SAVO<SAS. Eiggeit Pioneyraaiei yet. 
t^uLftnr brJiiiM itS’iipTe-.. Marshall, Bccc 

lal. Eeevllle, Texas. 

AGENTS. Blg'lLnL JocEucllna [«k 1 prod- 
ueijs. FasL seJIlnB premium and bargain 
deali. Low prlcrs. Eend card far big aUL- 
At over with fldU. Hfl-Ra-CP. ^"37 Dodier, 

S L Lpulg. Ha 

"“"free Assorttnend ot actual nactsift^i 
foods, gTDCcrlBS. household products worth 
15. M, il you pinmlflc to nhgw to (rinjidn 
and netanborB and trr to take ardent. 
Fine proTits. Spare tlmg. EipErlence un^r 
ncDnuarV- Zaoal. S521 MontrtOUth, CJn.- 

^naatL. phla 

FR^ Water and our coiicrmrates, 

inolc^ Jdav^ora, lallDna, xbiomixKiti, 12 pTod- 
ucts, IjibEle, boLLLes lurnlstiEd. Qnalca. 

E-‘2WH HuBselt. Detr oit. 

"bchooL Bcnlor£ — Sell gradiPataon nrtipA 
cqrdx, AniErLrq'K largExt, f uOciil-^S^IlknB, 
low-prLeed diBpla/. 35 'p comoiEBajon. Free 
ca.T-dS. UnLirr^P-f EngnLylnj: Sc Frlntingr 
Bg:i ThI 5-PM. Plttabiirgh, Penna. _ 

MAKE Atiuicyl Sidling coliectioh S.Ji- 
teoiL. FreE dElalls, StEphens BervLee, Box 

71^, Athens. Oe«rgla;_ 

UQEP Hen's Jthpcii lie. htai^ 12c, pahtS 
SBc, dretiSES lOe, winter coats Ho, fall 
coats 3So. Barcaln oatalcg free. Fortuoy, 
H6-V Rodscvelt. C hicago. 

MEXICAN Pcdthcr pieUirat. PretUest 
CJhrLsLniiii: nblTElty* 5oe (aUtrtpa) brlJlt 
(2.Q0 worth iiOinpEes. Refunded 11 unsat- 
Iflded. Mexloaimrt, Apartado J543. Mex- 
ICD City. _ 

fi^L Hew -used cloth I CHS from hobiE. 
A'lio. store- Men's nuihi. S£c, leatb-ur JaCk- 
ctA 45c, overcoats 5Ec, dreGB» So. ladLoa' 
coats 53c. Other bprgqitn?. Qatalgg 
SAM, EfiSA RQQ&eViKit, Chleag o. 

COMIC clever Xmas irreeLlpg ^rda. 
List JUc. Btralcy, lOtS MullM^rry. apcina- 
flnld, Qhiia. 



BEND Fhr tree copy oE Illustrated 
Thdleaale ChrlBtruHS catalog! Forty pref^ 
J tabic llnn^l FJlco, 436 Nnrth W<-IL 5 , Chf- 
dsfto. 



AGENTS— 304^ Pradt fiellLng Raid EckI 
IcttETs: ii tores aod omces. Free liampLes. 
BfEtallLc Letter Co., 43S-B N-orth Clark. 
Chtca^. 

AOEVTT^i Stamping names -on pocket- 
key E>hDfectors. Sample oheck with your 
PHIUCl eddrCH. flic. StampinR gutALa. 
pmblrrn checks, chcak-fglw. nacor plaies. 
Hiirl Mfg. Co.. 3Q5 Degraw BL, Brooklyn, 
H. Y. _ 

AGENTS — To niotl CUT HtcrqlpTe. Qobd 
bronu- 1 . Home busLoess. Maywood. J133 
Broadway, New York. 

DO You want oaents for your prooosl^ 
L-an V Vgu7 In thia FPizcn '"111 pJjlce yOuf 
meeaage beforE hundreds of stes HeekJhf 
f[Li;t-Hctllng DTwIufits. Mj InldfT "How lp 
Becure Aeents," is flEled with proof, ru 
Rladlv aend vou a cpdv tree. F. W. J^ohn- 
(sOn, Mojiaa^r tlujuilfbEd AdvErtLxEDR, Pap-- 
ular Mectiaoica MaBaxine. 3t)4 E. Ootarlu 
St.. Ghjcaag. 



BIGD^GRADE BAIEBTHEH 



MAN With car po establish lotall store 
rmiig. Oleninas almcflt evTQ' locality. 
Handle orders for haLitmuJly knm?p msn- 
ufactujer-Jobtier. Averase 541';; 

Blan. Steady big pay opportunUy. fiatni 
rspcrlcncc unuccc5sa.T7. WoTld'a Prod- 
acts Go.. Depts. 30-Y. fepcnccr. lnd_ 

ADVERTTSINO Bt>ok matches. Amer- 
ica's largui oiajiuEnglnrjir gf EinicP labol 
book nialchea. Fast selling line- Large 
nroduclng ill. gem ole matches. 

C7oinptElE aub ca.tiil-iw. IT coIdf oiuiLbLiia- 
tl-ULis makes aeLLLthg «aay. DommUftian ia 
ndMjin<ir. gopcTlor Match Comuany. 751t 
Preemr Md, DePI. M-IB, ClalcaRg . 

MAK^ Mora mopeF aelilng udverttfltng 
to htiaJtieijarorn. calmdars. sifms. special - 
tics, souyenlrH, d<-sk itEma, executive 
mliji, eip, aldcllue or full time. QoiHl 
repeat buoltHL-a. Newton Wfa. Dept. 
F-1J. Newton. low*^ 

BIG CcjnmlMians— telllpHT tO siOTCS COl- 
luloLd prjcLbg tlck-utb. lueiul Dhclf m^mld^ 
Inp. tV> rwtauTants. menu covers, slgna. 
P. Pj-l-cihE PrcM. t2l White Hi.. New 
VofTk. 

ADVERTlf^lNG Swfc matchca urtcr lib- 
eral earnings — foil, spaTv llcnE. Expert-- 
ence unpeceaaary. Factory direct. Low 
brigc.3. high quality, quick delivence, pow- 
erful batrJOliO diaplar. rcpcalf. All bqnl-- 
pcsB Amu prrapHlA. FrEc kJL In^true-^ 
tione. Americaa Match it Frlnllng Co., 
DcTit. flJJ. 40J2 South TrombuJl Ave., Chi- 
cago. 



CALENDAKS—Be]] lull W Part Umt 
One c>f TiiotEit ISntdL Jn Uie cguhtry. Big 
rumad^ion for men and women produeera. 
Outft& free. Gem Match, 71 West Wosh- 

l^ton, Chicago.. 

SALESMEN, ^rvoloois magnctho brush, 
excels vaouuui oleancr. JlH brushes mops, 
chemicals. higher commissions. 

Now ay Bru^h Oo.. Hgj-LTgrd . Conn - 

CALENDARS. Fans. njovellleB — Beautl-r 
rut eompiUite lines all aLxea, Including 
lumber, £ampl-cs free. Start now. be hrst 
In held- Fleming Calendar CdEQpauy, fiS39 
CotUff F Gtpvp. C hi cago. 

EARN Mgnc.y In your iparr time taking 
aulHerlutJuiu t4 Fobular McehaaJcd. Ua- 
hmltcd pgssLbMitic*. pTriy ficgily a pto^- 
beet. Eouy la ull. Bonus bald lb addition 
Id liberal Gommlsalon. Send po&tcard for 
fUrthEr details todav. Circulo-Lcin D^pf.. 
Popular Mechanics MaEazdne. 200 E. On- 
tar:a St.. Chlca-miL 



£Blt€ AVION AL AND IHSTRIJCTION 



TRAIN For a good iob Jn war Indus* 

trle-S. l>ani wiHd, Plwl. kVlatlDn mo- 
chaikJos, welding. latiiE nLadiinut, Frog 
catalog. Hanson Trade Bchml. Box ITOD-R, 
Fargc. N. Dak. _ 

MATHEMATICS Without Affurlng. 

-IH.tHK] pfDhlElbS nO'lUEd by RTaphlcu 
methCH]. Multiply tug. dividing, uddlnjiTp 
subtracting, whole nuntbera. lractlon±, and 
declmoJs. ETlca (3.00. U. Beaver, 1415 
Ha- Wrfi LlakE A vr, . _L AprdIcs. Callf . 

-^h'ow Tg Brrak' and Tiwln Horscs^"^-^ 
A iMUk. evi^ry larcraEr u:Ld hbizEcnun shopldi 
have. It Ls Iree; no obligation. Bimply 
a-ddi-ws Kerry School ol Horae mans hip. 
DePL imt! . HU] . GhlO. 

DRAFTTHQ, Trigonometry, and altdB 
rale courses. Each |l complete I Free dr* 
cuhir. Write Drpt. HM-i. Yil9 

Myers, Burhacik, CnlJJ. 

BECOME Menially superJ-orl Two hooka 
3Sp. PaptciD, Ciai NotUi Hermitage, ChJ- 
ciflOL 



5FANI5H. French, aerman, pnono- 

grqpb laull-ueilan. DtnirKrs; barRalns,. tMKlks, 
grammars, dictionaries; aold, T^r.nikd, 
TFnmjlatoc.. 3<6 Fifth Avo.. New Y ork- 



NEW Wrlbnrn wanted to re-write ideas 
Ih papers, ioo 4 iiauiiE:i, books, ^plnadld op--^ 
poftunlty to "break, into" proALablE wnt- 
Inf Acid. Rush postcard lor tree details. 
Cofaigrt Writer's Service. Dept. FY-I44, 
Bt. Lt?iila, Mg. 



HOME Etudy nurse, druglEka Uierapiy. 
Prcc literature. ZmE. ot Drugloaa Thcr- 
b-py, Tn.ma.. lawA. 

MEN — Women. Civil service Jobe now 
open. Details tree. Kennison PuhUea* 
tlgn a. tiOll. FhwnLg. Ariam im . 

WELDING — Electric atc. Leum broBt^ 
able tnidc quickly through actual prac- 
tice, Individual welder Instnicllon at 
bare coat of niaterliits. Poll partloilaia 
irer. Valiiahln welding tv^ons book 5t)o. 
HabOrb WElding RchCKd. Kbx 
Troy. Ohio. 

!^EP Tllus.tT-aL(!d Iwsgn handwriting 
anQ.lysLs. ExumitLaLIOcO frcE, Afgu.. Llpp 
Creek. Mo. 



Finger Print ■ eapcrls earn bJf pay! 
Lrfiro. jH hgepc. Low pge;tl "CTlmP 

Book" frpp WriPK stating bre, DnpL 2C. 
105-t. Applied Scltbbi;. 1924 SucLayBide. 
Chicag o 

Secret investigation. Frypcilcnco un- 
nccAssarr, Detective pOrUciqlpn frw. 
Grorte Wagner. M-3a-ltt Broadway. N. T. 

BECOME A DdcCot of Faveholofy 

IRa. U. 3 Tfacb MC-fifit ifi cgbitji7e|.i;-pLi:nt. 

happluesa. Bolve UEbtal worries. Ffee 
bock. College of Universal Truth. 30-B 
Efljj Jackjon, Chicago. 

LGCKBMTTE Cooke. Lock picking, 
key AttJng, eig. 51 .do pr^’E^altl. Lock- 
soilin. Canadian. Texau. 



cLTFfTUAL Laboratorv technic taught In 
rnnn- aWn hamg. FTnrllDC autAt niippUnd- 
HuJlcMn Tr^r. Imperial Technical Instl- 
ILjIe, BOa 9T3-E. Aualin, Texm. 

LEARN Tetceraphyl Splendid epportu- 
blUrs now pmq|] Alt CKP^n-scg lo*. Cat- 
alog free. DbdgE InsUintc. E^pL M, Val-- 
panilso. I ndiana. 

RADIQ Eng^nPCTinp. broad ca.it1nff. avia- 
tion and pollct: radio, serviclmr, imirlng 
wnd Morse telegraphy taught thoroutbly- 
All expense^ taw. Catalog frco. Dodge 
joatit ute. Dept. R, YaiparalM, Tnd, 

GETT A better johi. Due books wUl help 
ypq Bdv^ancr, Bargain catAloq free. Pop* 
ular MechanJcH. E33 St, CloJr. Chl«up. 
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C\aTO0Hl^Q, COSfMIvBCIAL ABT. 

WBZTIZS'G, SIGN FAINTING 

CARTOONING Coucfifi — Si leasoiM — C 
bouklrt^Bls Lblua-traCLDo^ — %2.w. (Giiar- 
pTiLgHi^.l TemEH^tQH B Ludloa. El(ln._ III. 

EARN MoneT, pDpulanlF — p4itrlpU( 
IdllLlLif^— Fr^ dctaLEs., Al-'ia 

^]]aWHtOHe Btvd ■ VeviwK Htlln . tie^ Ynfk. 

AMA7^EN0 CiLrlnnn ptELIVR. 

HuTljiLfltL SludLfls. 243S Wj Lanarin. Jw'e- 
ftraa fca. 

EARN Monirh' cvininKs. topytiuE and du- 
fibcaitJTiB- euJiLiL- ciLPtMsiia Jor advcrustrj. 

Ad-BervLce, Argyie . Wiscpralii- 

CRfiATK CarUwiis.-Or^;iir 150 i[lu^tra- 
tigiv?, t],0l>0 ^l.OQ S>D&tpaLd- 

e r. W. T . 

TTiEE— BIST ItEt Ol lu’lnful fcdrits. PQD- 
hlar ^Iri;b.[LgIC^ 2iO £. OlliarJg- -SC... 

CbEt^aiTO. 

ADVEETISTNG AGENCIES. LETTER 
WKITERS, rOK AIIVKRTISEHA 

MAtL-OltOER Or Ppi^rR nd fcactiLriff 
fjicnSIJcl DcStiHl 

E-tatu IH.ao jQcli. NewB|i«.pc;r. magP^-InrL 
mallJiac-LLat, rat^-bfKik. GbLunrgi Ad-^ 

TEitlalTiff ABencT.^ SO-PW West JatkMn, 

ghifiLBa- 

ADVETtTiaE: S4 Words. H? nrwHjnA- 

PCFB, J5.50. Ust-1 frrfl. Ady^rUnJHff Bu- 
rcau. Qotl-iigrf groPE, Chica ga. 

INCH DLBEUsy afli'eFtU(!llH’nt fifty maffa- 
Fines, SE£. Wind's PiTpulhr SErvJCBa, 

AtiBTiUg City. fN. J.) _ 

MAIL Ord-Gi aalca are Bkyr-f^nlcrtJ n4f. 
fimeh your product wJIJa nur STl vtars nr 
«iicci'-'L^lul miitl Drdtr cuurjen.-ce. Costs 
Wrhlt Vaji Do Mark, Tlmbi 

To^f. CLcmmnatL. 

FREE^Nrw AdVErlburs Rate Quad#. 
palter. Ini:]ud£B 47BrvLhlDE. Lowest rates, 
E. K. BFDwn AdvertfcElDB Arfiiof. Mir- 

chanfliHO Man. C^loaBO. . 

ADVERTISING Placed all maBBEineB,. 
DcwspaparB U.B.A., Canada. Lowrat rates. 
Ptcc aprvjcD. H-puBC caUlwr free, BJiVer 
AdverlbLnB At^ncy. A-16fl W. MaddBOD,. 
ChlcfljO- E ata blSBl ied SB 

— "Ama^knB New Pro fits 

FVoJn Classified AdvrrUslnB." Tells hnw 
and ^tiuC: to BdPBrUao. Jin aiire ti> mad 
Kitia 1>D0k bolora you Jnrest one cent in 
ad7rrhsJpF. Kemcmber— Jt"a frer] W^iie 
lox' ynur catiy ciiFw F. W. JahEboti., Claaab- 
fled AdTBTUslFLB Manager. 3QD On- 

tarln SlrwL Chirago. flUngis, 

DUE1TNER5 EERVICE 

GkIGaOD Malt addresB: II monttily^ 
FcroewaFcLLnC TOUT bLiBJua£B. 
IHTaona] cnall. Oeaeral, 30 West TVaah- 
i^Bton. fKsttal5tl3h«l 191^1 J. 

LETTERS MnHcd &hflpplnB~-Mcr* 
ICd, ArLinELu. ifijlJdsy iide^ilBlii. Stdinp. 
BaraH PoaiTT]. IDi E ITLh. Tucson, ArbarLa. 

INFORMATION 

WHAT?- Wtvcp? Where? Now? -Wbin? 
Why^ All ccUEstioiu Biswnred. FortsuLa^. 
PTObleiiiB, dates, netlioda, peopEe. ADy 
flutjectl Bend qucisUon* — no money I Pay 
It .00 vh-FNI aTisw^rrd- 9 db-/ acrvHcE-, ^ab- 
txfacUan Buariitibt^td. ItiTiariiLaiLOQ. Re-> 
searcl) ImitLbute, Bob STSi. PJttsburBh. 
Fcnna. 

TTPEWRITEHS, miPLlCATQRS. 
OFFICE PEVICE3 

TYPEWRITER^. Adder, ntbiDCDBra^], 
iDultiBraDli. iddresflOBraDti. Bend lor free 
llst^ of tDQiiCihl n-Tj tbat wiU hi^P yOtt At 
Hall nrice. Pruitt. 2fl FiuLtE Blclg., Ohl- 

HWO. 

REBBER stamps, DFTTCE SUTFLEE3 

Priority stamps. SG-nd copy for cstl- 
AiatE'. HaiTit uddrm thrre- jincx four 

ifle. SlKum, il4 Bradley. Peoria^ lUlnoia. 

3UPER11 Quail Ly, cual^lemed. Indexed, 
3 lines 39c, Blgnaturc^ 11.54. Leute, Boa 
■143, Vaunj^^Lo-wn.. Ol^Ja. 

3 LTNYS 30c: Cushioned. Indexed. 35c. 

ElBnaturu ^l.EiQi Slusnprllih, W'^a.-u-K-utosii. 
Wig. 

7 Lines 3 Lines 35c. Btamn Worici. 
AUb^trn, N-nbr. 

KNOB Haiidlc. eueltlOrted, 2 ILeik 25e, 
3 — 3-50. Stamp Worlta, Cenlcn>orL, H. Y. 



PRINTING , WBLTIGRAPHINO. MIMEO^ 
OHAFUING, OCMMED L.ADELS 

F1K3T Quality jyrtnCLcuE — HM*onibLe. 
EampLcs. Treastcr Frmttng BcrvlH, ME!-- 
roy, FcnnsylvatUa^ 

^ MO eijBl 1 KAMMERMILL LEttorlicads 
and i0(! 4^^ wtilui-wcvr; enrelopoB. printed 
ynur -cany. ji.SO prepuqd. Drew PreM, Boa 
4H-N. Qjee^UiyiJ^N._C^ 

L^rERHEAOe "'ModcraliGd. artlat 
aLuteh 31.0U. Gill Art $t:rv'Lce. RiinbTillr, 
Ala.Ta.DiU- 

SMD lots — P caieards, |3.T5; envE^iope 
t^llps. 33.19: clrcnluTS. li.^; loLdors. 

SEl'.Si, GHKlprlni. NuJTLxDn.- 

burg^Va.^ 

' iso PERSONAL Lotterheadi gnd IQIf en- 
mlntMis 91.25. Slranp. AH- Stcckwrl] Street. 
Palne!!v1Jle._Otdu. 

" s'rf CIRCCLAR& -l[irtO. 12. PD. All Kinds 
printing. LDWeut prices. Reporter, Chet^ 
E& a, OKLahoma. 

140 ENVET.jOPES. 3m Lebtcrfteadfl. 
Bt.undB.td ;i:bc, NciiLly printed and post- 
paid il.di. Bcn'b Atl BtiDp. Bax 439, 
^umoaordu, N. Me*. 

500 — 11.95. 1000 — fk.69. LETTER- 
HEADS. OltLcr uuvlriBx, quototicna, 

Bell WllBon, JT2f MO EITM, MadbQiL, Wl?t. 

IfAMMEEtMiLlr LrtlGrhcadf. envclobea, 
uny euliyr, 29 Lype jlylra. Frw P^tU™- 
lara. Wepdrbll'ij. 212-Ai Pululti. 

Mln noao ba. 

540 EACH LellerhijBib, hlUhcnds. en- 
iGlopig, btislncaa cards. 95 lSD cuoiplrtcl 
14M tl4.CD complete. Oalandara, clrcu.- 
lum. oJTsct printing, etc, 4154-F Fltth 
.Bb rpet, Pliiladelphlu. 

LSTTErNI^DS. Enrclopeg. atat^meutd 
-'SSO ol eaeh peutly printed, postiald, 
32.85; 5DQ eacli $5.00;: 1000 eqe^ $5 90, 
Lcnplm F tbm. Fau]dlniL_Qtij^ 

BETTER CT^de printing reaaonable. 
EitiunJi(.eii OA AnylhlnBr Econcmlc Prc^ig. 
LGonla. N. j. 

Z50 LETTERHEADB. Enyalopaii., or 
statennentv. 11.40 pwtpiild. List for starnp. 
nQlmpp, Celeate, Tpiuj. 

259 DrSTINCTTVE Bond lett*rhead.H or 
envelopes printed tl.4o pwtpaLd- Lumco, 
g.lrn.bul], Hpbrmkn. 

SDO ^4X3 14 FniTR Line giimrnfrd ■llcfeerifl. 

25e. MptUi ^nterr. Saginaw. Midi. 

WANTED PrSntlitg £J ill Uxids by Ihau- 
sands uf our rBaders. Your ad In tPla 
£uaee will bring ydu .^brac nloc urder^. 
write for p«alUve proof. F. W. JODnson. 
ClBsalfiect AdvprtblnE MqiuiBCT. Room 304, 
240 East OcLtarlD BLrect, cnicagb^ 

PHlNTINa OCTPlTa AND lEFFLIEB 

FRE3SEB Type., cabirteb, ^uppHr^, Llfit 
for stamp. Lincoln Fre&s, 229-K Hurtwell., 
Fult ftlT-er, MulU- __ 

PREBSES, Type. UlLiatialJiiM, Etrlp- 
mBterlah cabinets. Complete aupinil-ee. 
Burgaln bullctJrL-v, Bnnd Stam-p, Bmd- 
ahaw. 3 2H-F H uron. Chlc agp. 

J NEK PENSlVK'fa4 Jointing preas^ De- 
tails free. Navclty Ehgp. Ugwos-yltle, 
IfOUis l aDa. 

PRINT Your own cards, atatlonffcr. eli- 
e«lari adTcrtlalng. Save money, aimnie 
ruiea tumlebed. Print far ^rtbete. 
pr-odt. Junior outOL ti.29, aanlot ouLElta 
tt7.35. Dotalla free. Kelsey, Inc., T-11, 
Merldea., Qgnn, 

PRINT At bosu. lOo Tin bring a cam- 
Plate »talPB cd nresuB. type ■.nd eupollBa. 
P. Peiffer it Comnany, i Odutafaia Btr. 
Newark. N. J. 

EARQAlNS — Fressea, type, atJpplJei. 
Send stamp, Jf9 Nnryard. Cambridge. 
Maaa. 

USED PTtihm. imc. iuxiglles. Liati Ie^ 
TumlMugh Sarvice, LE^yJiJe. Ptnn±. 

PATENT ATTORNEYS 

iNVENTQRg; Tstp fir^t sbcp toward 
proteetLng your Inyentlan — n-lthaqL ciblL- 
BBtign. write fgr free "“Record or Inven- 
iSon" f-crot far eiilublinhirig date ot Inven- 
tion. W-o also Bend free — IS pure Iwk. 
"■Patent Guide for the Inyentor" — btlllng 
nlKKit monfidiiiitlal March Bervice: bow te 
Bell and maiKct Invert liaiu; dcte-ll-'s of con- 
venLont payment plan. Bebjf Tat ftn: 
"Pabunl Galdr^^ bjjcI ‘“fLcoHiKrd of Tn-TCH- 
Uon" form today. Clarenct A, O'BriEo. 
nnd Harycy Jacobson. Roistered Patent 
AUDrnfiyii, 2IB-M Ad#ms BuLldlng, Wash- 
Itigten, D. C. 



PATENT Your idea— New tiMful Ideks 
bften very valuable. Twu btx^ — Frtc — 
tell haw |g apply for patent protection — 
give kBc basic wuyrj to scll your InvcntioEL 
EKpcrlflEced patent epu Fusefors, PeEs rea- 
sonable: delerrod pa.y-m.cnts, Wiite today. 
Victor J. Evana & Cd,, G31-P Merlin 

Building^ WaghlngU m, D. C . 

h"f. RANDQLPR, 3JD2-B Cbliioibinn 
Building. WsftilngloD. D. C, Low 

Boak aind 1 alamuiLlpa fret. 

"RATeNT-PurtindBrs. ' and blanks, free, 
airmailed, EierllcLu n-iioK,. Pq.rk-NoiUi 
AvePUCfl, BalliiaOi-e. Md. Gg^r^rojnent- 

rcgi!i ,terr^ -j\j years. 

PAliifna. BooiileE liie. HSgbnt ruler- 
eiLCB. Best TTsults. Promptness assured. 
WatSDn E, Colcmnn, Putc-aL Lp-wfct, 435 
F street N.W., tVasblPfitPii. D. C. 

■Ti^'EHTOR''.3 QuldeV'" |4D biBchuntcH 
mavrotmts. free: advises on patenUng, 
helUng In^-enlEonx, Fi-jmk W. X/nermun., 

154 Hasaau BUeet. New York^ ^ 

mvi3TTblLS--Eeigp'e dM^rwlPH yeur In- 
vention to anyone sand for form ^^Ev^ldence 
of C^bcEptlon": '"^hcdule gf aowammanB 
BLPd AttoTPera" Peeu" and iniLTuctiopjo, 
Sent free. LancssLer., Allvine &i Rommei,^ 
411 Bawen Building. WMblprton. D. 0. 

FOR INVENTORS 

Patent Vour idea, wnt* imwediatclj 
far iwa fi^c bgghs. ‘"Plltent PTOtectSfln' ' 
and '"‘WHen atid to Scll an inven-- 

tLon." Fully explain many intcrnbjng 
ppdnts to Inventors and llluatratif Lmioor- 
taut meclianicul jvrlnriplngi., With bogha 
wc also Ecnd ''Evldanoe ef inventi^'" 
fgnn.. Prompt aer^lce: rcaaanabiB fcea, 
for ly -lour ymra" Avoid vkait 

ot delay. Addrcaa: Ylctor J, E%-aru 4 ; Qg.,. 
Rngj^tfircd Patent Attorney!,. 5J3-P Bfer- 

lin Building. Wtvshingtgn. D. G. 

IHVENTOHe: 'Tgke firet step toward 

protectlDg youf Invctitiftn^wlrhmit e^ril- 

f atlon. Write for Iree ■‘^Record oT Inven- 
loir" form fgr eatabllsblug date of Inveo- 
tlca, tad tr« "PutcTit Guide for tba In- 
vcBtor"'— tElllng aboiH Dgpfldcntlal eearch 
service: now to iiBll lnyEo.LJDa.i-; convicp- 
Loiit payiDcat plan. -Bend for 
Guide ' nnd “'Record oZ Invebtlon" form 
iDday. Clurehtc A. O PvIcji and Harvey 
Jacobson, Regia btiniH3 PulrnE Attorncyp. 
glA -M Adama Build in g, WsatUngtoiY, D. O. 
iNV^TOHfl^InduiLry needa your idetui 

n^url Mn-^miffM^turntp awv EEttlnK 

pow fur poat-war b£Ul‘i uud producLldn, 
Factories muat hava products Lo tik^e up 

UlE slarlt afttr Wur i^rdf^rs atOEK Gct gui 

new fret Inventor'a book today and valu- 
nbtr "IciTcnttan Rcceid" form. Act now. 
McMorrow and Beimnn, 131-^Lr AIbn 
ffljlldltif, waahlngton._JJ^C^ ^ 

PREE nih/^a wpy- (jQ solve 

Invention i^roblciua. Read il befoH- at- 
I tcinptJnf la patent OF scll yeuF ldn-1 
IrtVEUtiQU-BErvlOE DoltiUany, Dept, A, Fn>- 
|eoslona|^Ar^ Bu I ldi^._ JHagerst own, Md, 

^ATTENffoM invEKto^' Old '^tflblJshcd 
Pacino Coast manufacturing ctunuany I 4 
InterGstod in acquiring patented er pat- 
entable iLcmi for laaTUlfnctuFC on citflCT 
oulrlRhl puTchoae -or royalty boils. Adder- 
lean Pipe d: Bteol Corn.. 3:3d Date Ave., 

Alhambi^. Cwllt, 

INVEHTOR3 — Entlralv new product! 
ore urgently needed for tbe drastiG 
changes In ggr tvnry-day n-ccit, Jf ymi 
JiavE a t^cllOi-L Lia«fq1 non-itiiHCat-y lEt- 
ventJon it can now be sold aalelj, without 
Pfltcntinff -CTpcTiac. Write todgy for 0 ™- 
. plelD details, CbAvC-DPcd InstibULe el 
American InvenLors. Dept. -lA, Waaning- 

tnn. t>. C. 

I CASH Pat praellcal ideas and Inventions. 
Idf. Ball. AB-M41 Pleasant. CtUcago. 

SELL Y-fruc patent throuKh A amall claaa- 
Eficd -ad In Penular Mecbanlcf. Man? in- 
ventors havE foubd biiyEti In this war. 
Afk me fer oreof — I'll gladly sond It lo JbUr 
F. W. Jahnam. BlaoflaEr Claiolded AdTsr-i- 
jlilnB. aCKi B- Ontario- St.. Chicago, 

INVENTIOMB WANTED 

" ■MANUPACTCBEIt IntcrcatMl m new 
IdHLx that be oiiMiiu[Bc|i.iTed now or 
after tbe duration. W, HL B., Box 541. 
Nprwl c h. Conn 

WANTED; Smalt Item or Idea aultabie 
for mall order. State price. P.D. Box Nol 

e*!!. HutcblJmgn., Kg-n-iB-i. 

. PATENTB Wanted — Send deULIs. unj-r 
Terao-l Ouarapty L'oiapany, Box TT2--A, 
LairiCA4t^r, Penns.. 

CABH For iDTcotiens. patented, unpgt- 
ented. Mr. Ball. A-Bt4l PlegiUnt. Chl- 
tBgg, 



4BA 



POPULAR MECHAUICS 































itJ V EPfPOR^ — urixnEL? 

nc^d nt!w J-deAis lut di-flALlcBUj alterGa 
cLrULan ku&i'bifitd. II >DU havn a ufcful 
nr:^ iuv^UMi or & pr^clLcal kriproT^- 
nuiHl m flu alr^d^ eslabliiheid prpdu^L, 
yau iiAn. now aell It safd^ ^LthOnil pat- 
^x^inuc. Oojnplctc d^tolLs. IJ:«& 
CLifiPte-red InaUtnto of Amuritan Invtn- 
torfl. Dept. 4- D. WMtij-ixKtea, D. C. 

WAHTK>^&tflritorlou5 paUsrtltd^ m- 
b&UikUid InvontlOM. BwIIlL, ref-crcnc^A, 
free. JnvenClon. RfibOfUif, 5B-113M Bq. 

FalrilrLd. Chknigp, 

YOOIt. Ad ih. liLb tfitici WILL l^rkmi amn^- 
Inr F±£u]ta. I' Ik prarc IE tn tqu. Write At 
once lor icLt«r»tlTijr tnforrasLUgri. F. w. 
J-Ddbn^an. Adeuh 'SQD-, SOQ Ee^E OJ^tUl-D 
ChkCA£OL 



FATtNTi? rOA SALE 



a£ANIIPACTI7REEb3— PutEnbffd nelf-]^- 
Jnt annual seiap. Cuh or rDya.LLl£fl. JiAm 
C. _ A ^ Yorit . _ 

SAFETY Devkco mlrrpr fw TcHick. 
45Q.N. lifl B1.. WaTiWatma. Wis, 

IMFBOVED aereen for pLpe Bmokore, 
onuGUfli merit. retaJla 1-Do. Spiral Pipe 
gcTcepir, l6Dl wertn Avo.. Ban ITnnetecJk 

1 WAT^T To Mnd Toifl proof oE tUi won- 
derful pUlUiruf q| Pepi;i]B.r M'^ch^i3kC4 

MaRozlne'B clauined psKea- Wbat'e :yatLr 
pnjEMHitJon? Write me todaT. P. W. Jokin- 
eod, MAniLj^er CLiu^k^ed AdrerCdaJpf. 90C 
E. DntorJo Bt.. ChlfttAP, lU. 



HANliFACTtjnnaa 



MQPEE;S-^niall M manolaetorlnff. 
Metili. plAatici, (W, Mltharn. nurlinatoi:^ 
KeaLucl^. 

34DPEL3 AhfD UODESl. SrPnilEft 

MtWlATtTRB ateam locomotive*, new 
eataldpt IJdtJQK all bMlldtH' pori-5 
Little EniTlnea. WilmJaiCOM . Cnlifoi- nEfl. 

^^CONSTELLATIQN'" Chirred hlEll COD- 
atruoLJon set, oeparaMr nitlni^, bli;cprlikti. 
f}2 pfl^ lUiiEtratod eaCaiDjz 3Do, llatknfic hub- 
droda ot elilp and vaodE mode] ntUbfla:. 
A. d, PJsbcr, lOOJ-T BtowaJi Ave., f4D?al 
Oak, taiCK 

RAILWAY Alodela, complete lEni^ la- 
lariELaLLre catalofa O vauee, 112 pares, 
HO. 4S pBigoa 1^. Weltners., 211 
Erie, Mllwapfcoc. Wi^ponain. 

BRIP bfodel* acid ^aeht jcuppl^e* [?niEi- 
pleto. Lario SS pase cataJo^ue lit. BLEI 
Wim, 61 □ Pwt ft at,. Wrw York CLEj. 

SHIP Model lidla Jinj| fltlLnE!;, Cocnplcio 
line flBher model Faobt equLpmeat. AEI 
BDiiobcr. Flaher, Ma-rlne Model acid Ideal 
IdlH. SttikLEs and blilE-pCanti al catalgR 
prion. Moat eompLete atael. Jn Eclb- 
laud- Jitney BtLi? * Co,. Ip^.. JSQ 
StreeE. Baton- MaaaaehiBcLla. 

Free— B lv Itat of HelDim lH»ta. Fap- 
nlar MeenatUox Presto StOd C, OnUirko fit.. 
cnicaKd. 

HOME CKAFraHEN 



BUILEp &tn!BLml!rwd pLywood tltetien 
oabLneta. Ploxu 25-c. Rwer Underwood, 
i-QlT JoJm&oci Avejnue, Wesi-crp ^pripB^, 
lUiBOiia . 

94 Lawn ornament pattorrkB 3!io. OLPer 
potteirnE: bhRli; Duleh jrlrl. t^leh 

□OF- pirate, bull ttfirtLor, blEXLcAO tLr|. 
Mndean ki^. dwarf, poniuln. Hower ELrl, 
I Pc each: ^ fgr £ic. 25 nov-oltF pattornB 
3Dc. All -DS fuLI aJze pB.ilc-rn.^ *1 oQf Poat-> 
^LfL^ BLrotllor, Box 3B3 tEA, B^lSntftOa, 

BUILD Unj^tETp. fiimLturo. Ipstm-cllDFW 
— dibienBloned drawlnre lor inaltLihiK an 
p^grEment of sLaEy arUoLoa. 11. T5 poat- 
pild. Woadernlt Serviet. PlwInvJew, M3n- 
lucaoEa. 

a TOIX aizr what-not pattema 25c. S4 
lawn OrPajntjnt pdlle-rna 35g, Alhrlffh-t 
BervLee, M-B901 naliroad Ave., Oj-naJia, 


□ ET Freo leatJiererafL Lidtruiiiinn. pioi- 
ptiJels. prioea oI leathers, toota. projieota. 
I^'nKino.I.i.nR hiibb^. MllIc 4; bta^E-lfpl irlft^. 
Leattief aaraple* Dc. WlLder -Sn Company, 
ijgp etpsb y. Pcoi liF. chLcaro. liiL nol*. 

UAfCE RetrcAdmbic- w-4od Urea. Inatnie- 
tJmui (1.00. M. fttkiitJiSi-atik=r. Wc5thAmp- 
ton Beach, N. Y, 

LEATtlErtjCHAPTSMC&f: Send Jite f-w 
nrw tiiindtiDbk and EuiEjLLnKue of tOal? and 
*iit 4 ?Liea. E. A. Bweet Company, Inc., 
LeathercralE Dkvblon A-i4, 14G Stato 

BtroEt. BbnEktnunton. K. V. 



LEaTHERCRAFT HKadQuarters. Leatn- 
tr, lo^'s- u>itd inatrueLjom loi fdu to oioLfe 
knemt ab^ihLiiif lb laatLier. Also nreherr 
Bpd wood cralt aupphe*. Bond for ontaLoG'. 
J. C. IiOTEon Cdl, ISQ Ho. Wacter Drive, 
CHleaed. Ilk- IBP- D. 

KNOCKDOWH Cedar eJicst. Inmbcr. ve- 
nters. hllu*CraLed cataidR iOe. Okies Ken- 
dall -Co.. DecaTi.ir. ALp 

CATALOO — Paltcma pljwiMd ngvcLtlen. 
1b.wh bruamentd Bllhouettea, letterB atid 
nuniBralJ. D«ob 1 transfer*, hand/ hand 
tOOlaL nuw power sondgr. OPj=r ||n», iW- 
H-rUrrt* ill u:it rated. WrLEc inday. 

W-fr-Mct Bhbp, AahtHirn. OeorFla. 

WOODWORK! NO Power Ewd*— Mnkp 
them I'our&clf. Lritkir. scroLl ua#. ta- 
ble. drill tire±3. poyLabLe aandet. bandaaw. 
motoristod pl*ne. Corrinlete detnnJa nnly 
2St. Popular MeetLanLca Preoa, DepE. -Ifll, 
3(H K OutarLo Btroet, ChkeasoL 



WATCHES. OLD GOLD, JEWELEY, ETC. 



OEICUINE Diamond*, oiiL-af-pawn 
prLcee, unredeemed loan^ and dLsiresa 
m.or*:Il4i-ndi-se:; men’s, ladLiis' ririf*, OPa 
ourqt I9&.0Q, nrirLkt (45. dO. SlkJpLl^ E07 
free: jpupeeLion. appraJaal. Bond lor free 
ll*L, hundred* of boauUliil dLamoiad*, very 
Low prkcee. LlOFd Rutler. prcsLdrnt. Pru- 
dcTitisj l^n A^gcdatJnn. 133-EPT Harm 
gt.. ChLiiMpc. 



ZIRCON DLumOkldA, beabtSful, InexpeTL- 
*ivA Catalog Irae. Box 2DB/9tl4, Whoei- 
ing. W . Va. _ ^ _ 

OPaL^ — C^ llecinrs'' paT^±l:^L■L 1^5. DD-. LapJ- 
dnrJiLs' parcel* (b.oa. Catalogue Ireo. Mor- 
□lan Be ward, Melbourne. A mtralla. 

HiaUEB T PncM for old Kold^Mall voor 
lerCl), ^airliE), ftfWcLry. lODivii full coab 
value mailed dav alilpcnent recBlved- BaC- 
Ijifactinn KnaxiLnCjctd nr artJcLca cKcErfully 
returned. InlormBthan tree. ChlcaEO OaLd 
^mrltinR CoRipaPFL ^0-P ChomoLnln 
DikLIcIlne C hjcatfQ, 

OOLP (34. ad O'lnto. Mall old RoLd 
teetb, diamond*, JeWrLry, waCftiEi, Be- 
ceLye caali by returrk uiaEl. SaikslaoLI<Hk 
guarantoed. Ftcd InforcnatLdR. Dr. WeLs- 
berg's OoLd Bcflpliie CompanFi itDO-q 
Hennebln. Mlrmeapalis, jJInn. 



WATCHMAKERS' MaLiirlaH. L»>1^. Jew- 
elry — bouaht. soJd, Best □Hoe* for old uold, 
diamond?. Free mukoH. ficn Beaa£ Com- 
kjanv. Box 159. ChkimED. 



TOBACCO— SMOKERS' SUPPLIES 



iw CIOAF^. iOe quaELty, hatid made, 
f^tory in yem t3 95 post-paid. Money 
M£k iLiaraiatee. ELJay 37ill W. 

Roose velt , Cftloagp. 

GUARAITTEKD ClkeWLkig, ^mnklni^ or 
ckgarcttc. D ponnd* tI.5D, ton %2.5Q. Box 
•cigaTa free. Pii 3 ^ whed fwcjved. HJevra 
Co.. Padtieah, Ky. 



RAZORS,, BLADES, SDARPENINO 



PraMZ'S Wonder for barber and ealety 
htade users, far smoqth sharp auarapteed 
not to pull mfior. Frin |3,Q<r. 9l4 £o. 
A.3L, Santa aoaa, Calir. 

MAKE Voiir safety raaor have leather- 
ILlEfi loudi. No Dunt, ^nd stamp. Invon- 
tOT, 35P N. Dth BL, Ciilnialnis. Ohio. 



SURVEYING INSTRUMFNTi^ 



aUABANTEEID FhLcioty rsbiiilt iransLCs 
and JevEl* lor Bale icQ*ti or ur rent 

I with purchafe option ^ We wLII rtfbair, 
trude, or buy old Instruments. BtiLp pre- 

t^a|4 Cinj iwiLtrintn Jisir^ -vwl FfTT 

eoEnpLete LedoTmaLiou write lor list MT12, 
Wnrron-Knlght Co. (Manulacturere or 
TrakkJEia tmd Levtls). 134 N, Hth €t.. 
FhlladelplUa, Fetiua. 



1VANTEI>— Mia CELLANEOL'S 



WANTED — WlnctcW wnishers'' EafctF 
LeLt*, briatle bmeliea. eoueegnL^; aobr pol- 
IrBhkng machinee. ChamoLe Salas. 1I-11 
Ergagwy. Mott Vgril 

MERCHANDISE ShOrLoex:. EelE nnw at 
hLgheat coah prices your a*ed camera*, 

bkngculiirs. raJcrgMgpwis, tog]?. dr-H-xlpj; 
a^td, ELtiy bptLeaJ or adjePlLflC LnzLrbjnjtfht. 
BatLalactLon guaranteed- aoidoa'a, ID2-MA 
Mad Jao n. Chieago. 

MERCtTHY f^^ulctskivcr) J1.6D per 
pfKirLd. AnF eandltiDn. Wesieru. Metal 
CO., Bloomington. IllLtiolB . 

WU BiiF £bop. scJentirtc. pkigtographlc. 
gfflDC- equLpinent; Jfnre^lry. " Ai>7ttirp£, ' 

JujiLLce Jobbei*, 19D NOrtll ChioLgO, 



MeRcUrV iOiiLcfalEver), tunffiben. 
moLy-bd^purn. gndnLEu-ni. hi|rh Bkseed tool 
*L4id. buvniuEli, ikJrchoded Jn any duantitF-. 
IVcilr fur obotaUdn*. MetaliuT^-cal Frod- 
ucu Do., 25th and bfoore Bte., Philadel- 
phia, FenDA EB-tabilatied 1B9D. 

FERf^ONAL 

VlTAMl^ia. AntJ-GroF. B Cumplei 
wheat gorm oLL ets . , flkrcrt t* you- 
Semi pn^Lbard. MatmkA FrodUbta CO., 

Whth^Be ar, Mlnu- 

F^R-IAEIB Suilerer*; Plxacol, tiaed 
<rnly 0 * directed, ha* brought reLiel when 
iiverytlilng «lae fabled. Applied exLernally, 
dries guJckly, convenLcnt. Try reguLar tl 
bottle without LnTcstiDg a ocnll WriLel 

Fmaooh Bon ItO B. Clrvcl Rn d. O hJo. ^ 

UHUBTJaL PcTisoniiJ, gifts lor men”ln 
wrvloo. Samplos Ibc. North wostcin, 
PM^Jt3g WKb Oard, RealUe, VJm.<h. 

WIK Prize mgn^F— 'BDOklet. "&u?gn*5luk 
■COelLu*ILeih'." zhb#* libW. lilC po&tpaJd. 
Bulletin llaUng tlQQ,1]0D.0D prise* Includ- 
ed. World Fubllahera, 1315-B, Cottage 

Droye. Chicago. _ 

BIRTB CErUheateB, ai]'^gi^,~ukhF *!^t^ 
tBU (ini’ day servloe. KnoLbSE postage. 
Herndon J. TKompaon, DepL 1D324}, 

Davjx, Oltlttbgma 

PLISABAHr Bunsrtac — For FOfur name 
■.Tid jiddxEi* un pmt«i.r(t. HutlgcuiL Mull 
Set vice, FljM PgdBF. Omaha. Kebra^ka. 

nJEINTIFICATIOH Platta— Doff, aocLol 
EocuTlLy — Sbc. Frand* Moyer, MHton, 

Frpna. 

Legal matteis. Wm. CocYen 

Aincr, Attr.. lljfi EIFaso. Texas. 

NEW, Efokity making rormbla* bubk lell* 
how fo Ro Into IkusLnefla lor voureelf. Bend 
far frro doladB PoduIht Mechanics. 304 
E. Ontario. Chlcaa-a. 



MISCELLANEOUS 



OIL Burn-nri — N cwIf Improved Idea. EoG- 
itr built from aeiap part*. Bicnu; u*4;[I 
crunfecoae oil. LJteratu.re free. Ketbou., 
iQn Harker. damostowu. N. Y. 

RGOKMA^ Of woven gtosa and bis 
raoj]. l&c. Modern. Bois S. Station B. 
New Y"ort. 



TATTOOINO OutClta. WrlLa today. 
Zds Studio. 72 B loca le?. Ro^fwd, llilmris. 



FREE Catalog or Al^n noveltlra. 
AlaAka Specluititia Compdjky. Elelohitap, 
Alaska. 



MILE anats. Preir llt^T^-turO. Bftmplo 

ma gazine. Goat Wnrid, Vlbeennca. Ind. 

0AMFl.Ea. FWpcis. clrontara. card*, 
etc.. Jft emts. Brc water. Eostport. Main e. 

BIO Mall lor you. Laln-t i:aDncFmii3cLnfl 
offers, epportunlttcs. catalog*, magaEhke*. 
Name IJsEcd ip dirr^tani’ tPe^ Ideal Borv-- 
ice, 133 ^M, Park RUge, Uf, 

MBTAL Name plate*. For -doors, dedka 
ur Kern:™i IdtnptinwtJon. IndlvIduallF 

ca*L Jn metal. I^tt<:ira bne- half 1 ti[^ High, 
DnEv fS.Wi postpaid, Uj» to 15 lEttexs, 
Ifflcn addJtlenal letter 3Vc. Sign Co., 

nnip Toiwjg Rgad. Wrandotie. Mie n . 

WELThlNG- Sgidprtng. ptattna boofc^ 
Latest title* — Bargain cataloc free. Pop- 
id*T MeoH^njet, gt. Clair. Chlca ao. 

RE.ATINO BlK room* (29 yearly, Cimi-- 
lai* 10c. Roseozwelg, R.R.lQ-A-11, i^a- 
clnnati. 

NEW DapI bnqEtilnH ehavlng cream and 
anlbtpLic zcalp mb — bath f-nr iLda pre-- 
paid. Order ycur suikpEf today! Atidak-- 
sen. P.D. Bnx 653, Grand Central Annex, 
We-w Varlc City. 



INFORMATION. Ast/ aubjMt. Moder- 
ate rates. The itnictyx. R^tarch Speclal- 
isis, T4T ROl N4!'ni' HiirrtpvHJre AVg,. Los 

Aii^les.^ ^ 

RECEIVE MaLH, iriB(riLzLiir;!i, Ea.mplis, 

Your name In numerouB moiling li*u IDd. 

Howard. Broadway. Hew Yora. 

CHRIST’S CbmlAg. .Gel 2U nllafalg 
profflB fr ee, flheall. 963x. Dulnth, Minn. 

MEDICAL Laboratory tcotinlcEanB In 
rrt:at dejiLaELd. We tk-aJp yOu In yudr aparc 

time, In your owu tiome. You can prac^ 
tlcc while study ing. Write for free c-ata- 
Iggue, Impcri*.! Trchnlcal IdsUlitte. Bot 
B22-J, AiUiiln, Texa*, 

IdDl WAYS to n±e Concrete. Send lor 
larf^e free lUikstratcd tolder describing new 
Fapuliir HoOl; epTerlug- avefy 

known u±e or cobcreta lor IHif lipoie. larm, 
building, business and InduBtry. Fopiilor 
Mechanlea Fress. Rnam iC10>. 2CD EL On- 
tario Bt.. DhJaagn 
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REGAL MUSrCAL INSTRUMENT CQ 

3209 W, grand avenue, CHICAGO, ILL 



Be POPIIAR • Have FUN 



with n REGAL 

^UKE 

in ^lUTijii or at hnmc-| 
you t'mn tw [Ht* |U.|KI3 i>f 
PARTV^— ■.i-nRinjE urid plujrioif 
^nnsTN. nnd CDn-bny 
luDcif DU -a VICTU-KV 1:K£>. 

^ Plo4f.i 



Na Icsioni needed. 



STAMDARO SIZE-ACCURATE SCALE 

Mede 0l hnrdWDDd,. brauliJully tfliiLihcd 

In Hl^Dp WKITH d BLUH und lanqUered. 

WOMl TuOi' Ktya JLltd rfiJC-- 

uSnr GLhI SEririfiC?. Excc-Ltirnl Lr>oe quuL- 
All ta4ai--crLt[L:al matn-rLftl ntakofl 
IL avzdliiblo mi. jlijiilzit^ 1-nw prio^. 

IDEAL XMAS GIFT for BOTSin CAMP 

KcenL VICTOnV LIKF WiU U-m^i ffni 
£I«-nAt tiik» lii yfliif tnTjt iKT In ovmp. 

u^^'ll ■Trl-pi |w"1pniia on ■poctljH. irf 

C.U.rij rluH pod-biffo. hti>Ti-nv liv^-k GUAJE- 
Oni«F Noim-E T4KlnyJ 

RMAL MUSICAL IPtiTilUMCMT €0. 

Wp Ormi A¥«. Clik»gA, IIL 



FINE 

TONE 



NOW 

ONLY 



„fogo to College? 

. . or to enter a Profession? 

i2ji ^ A iVurjrf n^, 

Tedifiilta, wori'. licAHtv 

OjfUmtir:/, L'AlJDj^cr, Lo 4 c, A/c^in«,«£E.) 

. . or get an Office Position? 



_Ths Ret anywlvorou you prawikudj? ftIVST rtnSrti llltfti Sclsool 
T. YhiU cunipilEEjt.'^ cFut aLEii].iLIOei!l lIJith E>c|iiNi^ Cddtw 
%a ^FARi: tlEEue ELt bjomo. se FA2iT as yamv iLme i.utl JibUtLIea 



To Re 

FIRST. 

%a aPAIL 

penults l^uLvnipiil- Vn rn^^tnl (^tqixili 1V^4N-|c'^pncak(tnwi you FbP 
i^lcg;;:^, [Hre-fHhi>[eBfllntMl M-rnnlnatlnlna. tniulnu^ liuliiaETy. 

Leita furnlaibed. Dlpleiviii. Credlfi fer ZIjS. eublecie 
Already CDmptEdied. SLnRlir Bubicel^ Lf desired. Ijjw tuKloD, easy 
termJ. AmetiCaki SClLijnt, ClilcaCnp ifdl. 1S07 — «lldura^ by mUCb- 

fiiiifib ?oitr ikieii sctu^ eduenuoa jnOw. wnt« today i 



O'Ritronitiii'! 

PEc-^ifC fUflkl 'IT'CT'fT'RY liJv-l--"^ rOhl kilklcT rrie" wfl Irtl E k^j- 

^-l^^s^’ I I Nn-ni C.O.^. for -v«bLcb 1 exTeo tu |?ay 

E-Z.-SO C4Cb plUD PCIIACC-J 

NAHlv 

A.DDnF.FS . . h i .r h - ^ h - k e 

C|TV |.i .4 rhihIH iK + hk 4 ..i-i 



STATE. 






Unarluaq Sub^, Pif b Elranl Avb. at Stth SC^ ChkAga^ 1R. 

Oe’Dllemeni'; ^end me TTtFI^ lnCgnnB.tJnn rnvirribfe atwAlA'l UAlDr 

hilt ilteubJcei^ clKiciked below. Kq obll«aUan an my pnrl. 



□kldh SiCliAol Cbti^ 
□Accounting ond Auditing 
□ArchltFct-ur* Mild BuHdlikii 

□ AUtonkOTlvii l^nREnccriog 
QlluBliiriJi AfiarLBEliEEntial 

□ Avlptdflfi 

□ EltfC-trIcil EnAtnc^rlng; 

□Flcq. flfLrt EE^frlgWHlIon 

□Alf Qandltldnlnd 

JVomc 



□PIciM^I UnRinciCflnfl 
□Druftind atkd Dcilia 
far znen A wamm 
□Lib-crs.1 Artfl 
□Private £«oretary 
□MechBnlCal E^filDeerlng 
□H^dlo 

I^SmlcEm ■ nahtp 

□Retail M«rcliBDdljlai 



A 






Fuel EeonomV * 
HQW pongfy Imuof tanf 



YilU iiILL Ret 1ol» 
rvem TaE1iinc4l fuM] I'll 
h 1_AC03 Faw IJVCn 
rnarl^alkly -v«-|ltn 

LACCi-^hii finl^ bATO 
1>ER [amu>mi:i ■'TiAO-.^lJ'nir'' 
1iuni4>r, wkiielL hI^vp^Ioim |^»- 
tqiVi^tlvNl^P 1IV4II from vll . . . 

liiivil ILh UpL'ii-Ut -ItaOli.-- 

riwna''' fir?*K?!i -Hiikk rlkml- 
p^Ll-« tic^AL waiLfs kiv lrri|>i>ii:;r 

BPtI ej4.'|;Li.i'rin|t f^qi| h-.iTu-iu- 
Lnlo jionr TTWiru: A N;iilndL>. 

jilly ItTwwn EXj^-I »av'iT! Y^ll|lf ri|iiiF,vnl4-> -i 
P\iTrtin-PflbE^ Li^ arcca vrlLbiFut fuel svACh-L^k ivnn- 
[i'j rv'pMm* ««riprHi..oui. unLu •ov -w.lL4n;i he? ipthitr 
rippii.ki'iR' inraru In- pro manv ufirr 

pDMrnt Mdirft ia If yon"r^ elllflbk- 

Lci ljuy, enter InuniwIlaErljf- 

niiieh ^ rti-sL f4>f fnw-^ b^ifilr wIUb 



LACO 

OIL HEATER 

FDFr S'»«h rthxL f 4 >f fr*<- t^rn* wIUb fRill dviiillii pf Low* 
rn.E.b PrlccMi LACCk ItuDtLKTiK PiiniacK. HtJMl N0W| 

LACO OlLeURNERCO.. 1212 tf nF«n Ave,. Grlowold, la*ii 





supply 



FREE/ 

1343 Whp 1 «^ 1 e f 
Catalog # 

About Money 

Makdra fur dC:Slor3„ 
uiile^iiien ^nil 
aji^onts arig shown. 
Artiplea ^esirB.ble 
for t]i<3 home, oEnco, 
factory or atore are 
(Jlftplayod. i&stiefAC- 
tion ^uar-anteed or 
jrour money back. 
Send for a copy. 
soon, as 
llmlted- 

IIMS n'ntlD-aal, 

Ij« 4'>eiH-rrH PUInn,. 



Sani~Flush 

Cleans Toilet Bowls Without Scouring 



C&tdA i>t CSi*S- 



Fkn*, finr* vn4 cmbUmi. Ovir HO 
■Igxu. FpHHt uunlityn R**HnAl9l« 

PL/hi, SShc lip. Writa i«lAv I gr frf# utaloa^ 

D*ptkN,Mi4it Am C«w,»MlMftir,N.T^ V 

FREE LITERATURE FOR TRAILER BUILDERS 

Ktw up to dakr flK-Le on w«rlil'i maoE !T*ILiLilfl- 

iHirUj iiJlJOR. JhltOtlMp drn' 4 ' kMCar kJ» 4 i lOF tl- S- 

Gov'ir, luud l^rRHl krullor HfTB. Euy to Lulk 




MV 

C4rfiLt»I.PIv IVC^rtLlriE Ltlub PrllhClB 
□n-lv' 1-l.DO. UTFiti for Litare.turo. 



kll ai»MFH 1 1 nil!'. 



NAMMEH BLOW TOOL C^mP^NIT 



Ovftt. iia 




Wauuy„ Wl*« 



Womfer-ruirt NOISE ELIMINATOR 

Ju*E Bk1ai:Ei venkp pRd.lc SIqdr, abort may*} j 
bjid enjoy zwafKIon Ir»*T frwrt dk^trsoUn*’ 
riolM£. flaibd^Np-Haner I'acrl^atidinOEkplUi 



urKiiHRO- « leiid e-Do anil wa'I] avrad EKMtjMkd- , 
mcttlrfi In C (lay* far p#ft4Ji4 If ngt ffallRlIltd- 1 

itiSn-IW UH1W. M 



IWohimTonti 
UHE'HOlif f 
[CLIMmAICRj 




BUILP THES£ PROJECTS 



I Fvt unite 4r lavL EMirBofauiU. EwIomH. PisiiBpI BJua- 

B- 1 * n-uL^b. Wli^liriaiij^ ' 



s«. TX"aTrH,i.ariir*!±E2:iiPi^ 

-liDfL L^lii] u| JILuilrAtinE mvir o^pdfU, paqd. iQc, Iqilpiij-,. 






CufniMHiii nann co. D*«t. r^i. edu n. iiit sl, MUnU*. ro. 



METAL AHEi mU^ WCHKIMC MACHINE mOL£ 



4*nif fur n«ir FffCE cakfetf of cuin^riie ■ 

Kwr* trt Machimtm, MdhM-A Botf AHMftCrlBl ™ 

WlUDI-TUII(EACa^llRHmBieuSl.niUtitf.lLA t 




MONUMENT 



, -m fTin-jIr.n 4 id-.o.lld nc M.riif. ¥ I 

— l.'h 0f4#r tNirwI. Hi .^1 , .1 k,nil b^I 

IlYvn't -U. t. MHRP3.V #, 

Cli4NiPYC CO.. A-II. Unach ft*. 




rri-lPThtrald 
a-nirwliere 111 
V.H.JS. T.pB- 
tennl. Snap*. 
anEond. Fm 
CnLalOR- A 
■amploi or 
C:latie. 
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is VE^-, ftAV, IT'S Th£ 

in -I>^E wassJQ. 

E^JME UP AND 

MIE r-^V &£N. T^' IE 



he-lLD, bivw — ^AV. 

SPECiT^ENfi 

^ AcTUA’lLV 1.0M 

ivllve/ ^ 



i AN& Tfli* 

FO* ^^DRStU=^? Y 

e ILL K TOU^. LDOKB 
GEtUT I K QOlWCi -ns ' 
^TAtIT LEAftN^K^i TAltlDER- 

J My mC4it mow/ r— 



Get Your Copy Of 

DRAKE'S CATALOG OF 

TECHNICAL BOOKS 



O ]]] uDlrulifa aed deacrilHfl tli£ lat- 
■fpHt uui mclt iiLiC}iDE'[lalLTb ttcbnk^ 
cni book# which wLEI hcli> jnu 
laiviixd ■ licLLcr ito-tcniit u!r iv 

bhclLei- talLoK Ln Itjc -ELTriiQd 

LnirLLjdi:^ bocka vA 

AvEatriPii Sheet ffA#-liiil 

AkKreff Wflrh 

Wfildlinus 

OI«ul Er^lnM Cerp^rtlnf 

RaiiJO EI*£tFkcLly 

ujhI many OihrV eubjc^t"- Srveral 
llLltM rei'ftmjrlindenl ty fl- Oflace 
of Ei.1ii.i^iiiii^iii. 

If-nlk i’m :ppvr FRSE 

FKDIC J. DRAHE I [^L PMH «* Wl ¥u Hvh EU Eliufi 



FREE 



^AUDELS MATHEMATICS 

ICALCUlAnONS^Mechanics 



INVENTIONS 

Practical 

WWJ^ 4^ A MU MM new ideas 
are urgently needed to meet the rapidly 
changing conditions t>I warfare and com- 
merce. If you have a useful invention for 
sale your country needs U noiu— and it can 
he safely marketed without patenting ex- 
pense I Write for complete details, today. 

Chartered Institute of American Inventors 

D«-pt.. 4, 631 P** AvCvv N.W., Wfl kH in f ton | D- C- 



LEARN MAKIM CARTOONlNfi 

Fue 4liii|]i1tiid. MctVid VuX hu tuilp^ lj-xId ci-fn^n d ^'Terrr i 
^l^hlFH^" "Wuli Tu.th»." "Out Oiir "Ws^rile Wlnklp.-' 

'^tfKlili# Ah IE. Ihamii,'* ~Berv^L AHH^ X-4 l" 
■ wd HiaBp- otlnri. Ekin. hrlillv knrnbaf. huslk I'Uq ^ur ria;ijaq CUkTII 
fbo tjnl vDur t.biliLv'l. and fiJI drtiiiliL IKlniF i#vi.> 
tHEL^DDM ISU MhU»tH BMUnr Clti^lildrEHild 



YOU CAN SW«(E& IN AVIAIlOH 



H 



5TUDV AT HOME and wan out iaitw fioki 

lutim Hcun.-ly lij iKi^pITwilif i w^TI-i-n- 
iMTMd npevt in l&# Field of >acrArE -euUMTilO 
CfM imi mainlfnitncp- 
Pull inf-ormalKin Mnd eMU> olF lll^ pnciic#lL 

*■ "■ ' ■■ Iruhint^^ 



44 ^|uf-|niairip Knn tiiHU lEim^lrH 

wi. H-1 



be ient wilh^ ahkg«tiwp 

aw ud iHgia ymir ipan- Iith Hudy. 

mTAN AIR;OHAllTICAL INETirUTE 

diSLd F-U dMbat&Uir. 



tin jjj 



"«» ENGINEERING 

With A Chartemf Education^ Instltut-lon 

Cdii^i \n EMniHEEnmar EEk^Ii^E CLvJ 1, hEcetuiLLcul, TurkEMvir. 
Arrhlt^ty^lj;. IvtcaoiiL^ Ac-nDDauLk^nl, isnniinur^li, M^ailiir. lJi> 

&luc4c3ant I.4it:pri4i 



duntrhni,, Hli^L'Wdy. IN:cn>l4!LinL, IdaLiHiLiir Chr^ii-Hl. 

Cdurm 111 AIT* A^f^ fciKHCKf^ Fti I loinMiJi y I I 

rutjl!iu- Mnllr-Dl iJurlHpm-iJ«ncL-i: FnyrhHMoiiy- rioeLaJaeyj; PF^yakHi 

cniHFTYiiHliTr: avcinicy; Fal. lifL-Dreci; TliMrlcisy; Euvr; SjiuLqna ojixi, 



L'Dininerf^; AcmunilTirfrt UnHirmALlHr J^tnilutir^r AtYinjIturv. 
HcKifiLey-ltoAMViilt lni[wr^arB.tHd, -i-Hia-TC. ih^rlifiin Riuif,. (IhluaB 



^hi/rtSiA4L. / 

"y-oiL ca/n^ 



.fcRP U VtSfc I?1 A -^H^KE, TD TVCOW 
AVJAiV &UCH OaRfiEflU^ R4,UP-iQt 
^ OTIKG TTQ WRITE TQ TUf M.W 

■ tgf W^L OF TAWlOCPM'.- UNO irUiifii 

P - \TT?OtHIES. , 



W FUM FftDM 3J 
FTiHIMG — 



tMuauc? 

HUMTIN& AND 
Kft&E. . 
iBA AULEADy J 
►^J.FJTIMlS Y 
TRjQPHlES < ' 
FOP. OTHE15. )y' 



OfUt Fan- and PrafEI. Stnil Couport far mArVivIciRi 



FF4]A B&i>Ft. |t-bi'llp All Hilwiib iJiXl^Hrm^ — |iuw ^tnJ ciiCi MbIiv 
M l^Rtyuid Fu*p E~i'^bJ^iLn. ipnri fk^rluLinq TBsaunilinic BlnM ir€l- 

Ankmuli, 'wiLrj-ir^.Tnqi tr^hi-n-^ tnuoni. fui- vihen-. 

AliiD MaUfv^ 1^11111 Din ri iifi^fE mu n.4 1 -piEfcn, [iqDirs-nlH, xMLlritl, 
in1'J IUTU]o»>'IIH ftr-d □-e-fuJCTOUpi — hiHijlrln5«TinL'-- 
UiifUHlBifij at nlipt.. Wild fume H^tTK^j-F^rp. 

li;vYJilnan quacLfy by MaiL UHfTului&l bllflUlrny. u nil CnuqHHt . 

DDAETITC.! Turn yuuw iutei time to- Ciia-hr 
mKrr U A ^ m Ekskiilm Ta^[^lptYlTr iHiJIL m\Mit. 1u 
Tan LeMhet, Taft Fma FlahB a.nil luaiiD linm tnin ararTa, 
•Ir:, T^uC^niiiiM- Clifomd' mncb^-nj 



.,. "T liaf'UTwrF- 

TiWled. VW.WiI niadrtp I* riidFii-i* tsila nlij rrtifcN^i* iflji^l. Wij 

cdTar Toil evr muirreLif^ai Frae Maah. Sc<nd Tur T#ur ryipiT T~ 

dl^d la a f aW Wnkl Vti\ CIB [-hClL y-jTl a HVW TF#-** -UmA tW 



Iti Hiiu.II iiiiaiiie al^ Eiiml titnaa, tm-TUfln 'I'kkjrJ 
tu-lnifu rtvai tufi anJ yjiarilid.li'.'a 
vrrttjaEK! Dab iFi* 

(Ti 

BOOK II fMCI 



Fr^* BbciIi. Ji'itrik 

rauTnim4i el*ie ^mif AfiC."-inMbn FREE 
D....1. T*W1T. 



ecu 



Har1ltw*t1irt1 of Tatiitafniy^ 

337V HHimd Hldi-r Omaha. Neh, 

Danl1amni:-o-PiH«H anail oia jum- .fevaa 44 
Mn bqctHl- ■ Tpl a m l iT TMiiinTOTr 



i 



jVemi*. R-r.a-r 
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A 

HANDY 

BOOK 



MATHEMATICS AND CALCULATIONS FOR HOM E ST UDY AND REFERENCE 

GOODNKWSI PRACTICAL MATHEMATICS ILLUSTRATEU How td " 

fiftur'G cfirrecUy. EVERY MEl']IAK]C can u&e tbn* new, ccH-rcct-. caBj nfi'etli- k| k v* £ 

covering 4 oompWtg review of praclkal ndthmetk— with fjumplca in- on ' t dwrf 

cludpoj^lf menaTir atko n — Yilakibi unr^ Hulid Ktom-etry — trli^QinDmctry^ — alse'brB — ■ ftfla- brsij if o. k. t win 

cfllculua— ELECTRICAL and MECHANICAL SHOP ^ gtbwwlw I wui mtum il 

CALCULATIONS — practical L^ta — r«fcrcpc!c labli^ /, I 

and duta- tww to uae the atidc rule— 7Q0 pare*— I ™ ^ - 

EJiO inttfltratsunn — pocket size. ^ 7 Addfeflfi . * , , h , * +j 

Hi.pli3y rndoraedL Lei ua mail -copy for free- I I 

trial. Price pi3«fpa id. I Occupallon ^ . .P, Iffi 
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(SftrT THAT 
, AMAZiN^J 



THOSE TOVtfERS DONY iOOK 
NEARW £H0U6H ^ 

7yi TO TAK£ 7N£ LOAD 



THATS CALLEO W 
A yW^VErtSAL 
JOfMT. ir ALLOWS 
> THE TOfrVEA TO 
TJP m ANV 
, DJReCTlOM a 



EACH TOWEJ^ WILL STAMP A ^ 
PULL OF aO TOHS AHD MORE. 
uypoF RossrM^/ 



pRrwCe ALBERT j 
TORSMOK/NO 
ECa^Q/MY PLUS 
h SMOKINO^y 



THOSe ARE assault BOATS - 
SEE HOW THEY AR£ NESTED, 
ONE fNSiPE THE OTHER^ 

JO TO EACT TWCK 



^ THE CRli^P ]| 
COT TOBACCO ^ 
^ FOR EASIER 
RACJ<JIVC3, DRAWING 
^AND RA- 
^ STAYS LfT 



WELL, AmtRltA'S BEST^ 
SELLING PIPE TOBACCO 

CEJ%TAJNLV IS IN GOOD 
COWHfWNV THESE DAYS-J 
>0-U FELLOWS GET 
THE AIjOST OLtT OE 
k EVERYTH I Nt? 1^^ 



^ PRINCE ALBERT 
GOES J^RITHER IN J 
AOUrVOLPR-OWNSy ^ 
TOO, BECAOSE JT ROLi^ 
FAST, SMOOTH WITHOUT 
WASTE— AND JT 

- SURE HITS THE ) ^ 
.TASTE-SPOT 



01? /a 



wnew rue 

(MBLES 

OPeRrtTJN&/ we 

ser UP tHE 

coN'/eNreNT psjntonJ kmow 

BRIDGE -WOULD SMOKERS S6T 

you THINK THAT V WOUND 50 PfPEFUL5 
THEV CrtN TrtK,e y^F'^ChiVi A POCKET 
UW PS OF AROUND/ flRCfCAeG OP 
■V 3 TONS ? AL5ERT, 



JOV SMOKe FOR 
MILDNESS WiTH 
RfCH taste/ 



PRtNCe ALBERT, 
“T erTHEA/ — -r 



f pipeFuts 
OF FRAGRANT 

tobacco 



IN EVERY 
HANDY POCKET 
RfltCKAGE OF 



PRINCE ALBERT 
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Popular Mechanics Magazine 

^ f»i$llTEItEDINU. PATEMTiOFFieC ANDCAiHAM 

WRITTEN SO YOU CAN UNDERSTAND IT 



Vol* 7S 



DECEMBER, £942 



Kd. e 



By Colonel Edward $. Evans 

of Eveni Ph-odoeis 

A cpuld have envisioned in 1328 j 
' ^ when a dozen young men were maJe- 
itig^ the first glider ejsperimenls at the Uni- 
versity of Michigan, that the crude ship 
then used was the foici^unnci- of what 
would ultimately be one of tlie w^orld's 
gi'eat means of transportation? 

These members of the first glider dub 

Thr ‘94 Ki/gq 4^1idfrrf iQilcing cfF from an air 

pof of lk& fuluTB are in the air before Ihv ^ianl tow 
plane.. At upper riglili slewing freighl in a glider 
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glid^rt of U. Airborne 
Coffltriflrtd Offl eni^ a beginning 



□f Americci, which was 
formed uiider my spon- 
sorabip, learned the de- 
light of being pulled into 
the ail- with a I'lihher cord 
and gliding gently to the 
groiind several hundred 
y a rds aw ay. Some of these 
same young men today are 
still flying gliders, beauti- 
ful ships kn£3wn as sail- 
planes which have estab- 
lished records of dislancep 
altitude and duration that * 
are almost unbelievable. 

Looking toward tomor- 
row^ we can see the same 
principle employed for 
motorless cargo ships 
towed by tractor or tug 
planes, caiTyLng enormous^’ 
loads of freight or deUver- ' 



Ail perpih^blv and firvl dof» 

go ev«nlijally wiM he itippped f 

ecanoiwiiLaMy 

Gvipnl, t#Ftr flir freigHi terminalj - 
below, cockpel of srmy glklor 
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The author furoiD-ei a itnalarlfrES freighl 
ond pciAicnigeF ship wrlh o !100-fodl %ving 
fipread— 10Q 'wider ihan that 

the h-\% drown te samt leuler flhcve 



Trcin&iport plon<$ tho Airborne 
Command (above and at left]* 
are vail en>au^h ta earry army 
[i^pt and largo number of men 



ing human cargo in the most quiot and 
delightful way ever knoTATi to man; ships 
that will carry twenty tons or more freight 
or up to IDO passengers, with no engine 



vihralioHj no hoIsCt with a 
wing span and a speed 
which will assure smooth 
riding. One employing 
such, facilities can rest 
comfortably at night and 
arrive at llis deslination 
as rested as if he had 
slumbered in his own bed. 

Fi^eight thus transported could be deliv- 
ered in quantity at 200 miles per hour and 
at a cost well within the range o£ econom- 
ical shipping; in other words, somewhere 
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between, two and Lhi’ee cents a ton mile. 
According to the best information obtain- 
able today tills is less than truck freight or 
boxcar freight and only a fraction of iho 
cost of railway express. 

Cargoes of oranges^ gi'apcs and other 
perishable fruits could be loaded ripe in 
California^ something unheard of todayj 



Al^itkan cilf may the 
"N*w York of Tomorrow/^ tlro- 
lagkHlly lacaiod on oir riaulei 
from II, $, to Evrap* flnd Atio 

and delivered in New 
York in time to go on the 
breakfast table the next 
morning, 

A few basic figures will 
give a fairly good concep- 
tion of the advantages of 
this Trtodern means of 
transportation over any- 
thing evolved before. The 
average train of loaded 
box cars carries 2,000 tons 
of freight at 25 miles an 
hour. Seven glider trains 
could deliver the same 
freight in one- tenth the 
time otp to express it dif- 
ferent ly, seven glider 
trains could deliver ton 
times as much freight as 
a railroad train in the 
same length of time and 
in much better physical condition^ as the 
cargo will not he subjected to the shocks 
of switching and shunting. 

The Ai^my, transporting goods from 
Northern India into China by airplane^ re- 
quires 35 planes to do the work formerly 
done over the Burma Road with IJOQ 
t^ucks^ 4j500 of which were in constant 



GlenI four-inglna Irn n iportl wilk ctirga CQjiDciity el Q rvilwby bokCar a re in production Cit Deuglei plani 
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Fligftl tuipt likt \hh, bu^ll ^long vn hi^hwaVi wlI$ hi «■ ^mtlkir fi«rf air irdvel in th« fulyrt 



service and the balance in reserve or in the 
shops for repair. The trucks delivered 
about 30j000 tons per month. These com- 
paratively few transport planes now can 
deliver the same with a smalles: percentage 
of waste in human labor. 

We are not talking now about glider 
trains but about transport planes alone. If 
glider trains were used, this same amount 
of freight could have been delivered with 
eight glider li-ains as compared lo the 7J00 
ti'Ucks used on the Burma Rood. Trans- 
ports being used in China 
can carry a payload of 9 % 
tons. If they pulled three 
gliders, each glider could 
probably carry 18 tons. 

The speed would neces- 
'sarily be decreased, but 
nothing like the propor- 
tional increase in payload. 

The Army has come to 
the conclusion that three 
ghders in an inverted 
formation are the most 
practical number to be 
touted. 

I have found the one ^ 



thing that invariably commands a situation 
is the law of economics. Therefore^ I can 
assert that economics will ultimately force 
the Use of aiil^lanes and gliders for the 
transportation of freight and passengers to 
a point where a majority of our passengers 
and at least 60 percent of our high grade 
freight will take to wings. 

For carrying freight, the glider has cer- 
tain advantages over the air transpoi-t 
plane. Not having engines and propellers 
£ Con Unwed t* pogt 1&J) 



Colonel Evnnf belMv^i lK« hell- 
caplet cuppbl* flf Vertical oi- 
<ent ?nd dei-Eent, will be the 
averoge mon^i ^*car/* There will 
bt- h-*licopfef SedonC like thit 



DECEMBER, 1^42 



5 







Jacket Worn by Inner Tube probably think someone has found a 

nov&l solution to the tire problem. The cai’, 
equipped with solid flanged steel wheels, 
is u sjd by J. T, Stanford . CM^go te rminal 
manager^ ^ the mih oad^ for m^ection 
^'tnps Aside from the wheels that are at- 
tached to an extra underframe, there are 
no other mechanical changes on the ma- 
chine, PTo steering is required. An oil hy- 
draulic jack can be dropped into position 
to serve as a turntable and a cowcatcher 
and bell are added features. The automo- 
bile is operated as an “ejctra^^ train and its 
movements are checked and directed by 
the dispatcher* 



Leather Plugs iti Wooden Sole 
Keep Shoe From Clattering 

Hinged wooden soles that do not clatter 
are an innovation developed since the gov- 
ernment lt>ok over mo$t sole leather stocks 
for the Army and lease- lend use. The solo 
is made in two pieces hinged with leather 



JecIfAl iUps over inner tube b if are going Irtle- eafing 

Old tires condemned to the scrap heap 
are good for several thousand miles of ad- 
ditional travel when inner lubes aie pro- 
tected with a cotton cord jacket” d^ol=t^ 
oped by Firestone T_l_re & Rubber Com^ 
^ anv^ The jacket fits around the tube^ pra- 
tecting it against chafing by the broken 
casing. In tests, a worn tire with four cuts 
in the side wail was run for 4,055 miles. 



Railway Inspector Rides Sedan 
With Flanged 

When travelers see a big seda/i spading 



BaU and cpw^carcKer cain plait fKii raiUgajng uJan 



Hingii givfr fiAxihiiLkly la woadan lole for war ibo^ 

to give flexibility. The clatter is eliminated J 
with leather plugs that also provide better 
traction and a small leather heel piece that 
cushions the impact of walking. If leather 
for tops is unavaiJablc, shoe manufacturers 
can use fabric to produce a wartime shoe 
for civilians that contains little leather. 



d Boats can be seat full speed astern with- 
out reversing engines or shifting geai-s by 
a reversible- pilch propeller developed by 
General Motors Research Laboratories. 
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DDId^ U. B, }la.v3r ph«t4fTV-ptL; 

Two viewi lh4 aircraft <arrl*r Wolytriitt tirySn^ 4ri ih* Grint L^kti carr itr-t»ai4d ptloH 



Naval fliers at a Naval Reserve Aviation 
base near Chicago, are trained for carrier 
duty on B “flat top^’ that was formerly a 
Great Lakes excursion boatn The job of 
converting the passenger sidewheeler See- 
andbee into the streamlined aircraft car- 
rier Wolverine was performed by Navy 
craftsmen in three months. The super- 
stniotui e was out off and the four center 



smoke stacks were moved to one side to 
make room for a landing deck more than 
500 feet long. The carrier, designed for 
training only^ provides facilities similar to 
those of a seagoing craft. It is equipped 
with the Navy^s secret arrestiiig geai’ and 
other regulation paraphernalia. Fliers 
take training trips aboard the Wolverine 
as it cruises up and down Lake Michigan^ 




Plug-ln Horn to Replace Strens Used in^^dus^iE^ plants 

Since the Office of Civilian Defense J 

placed a ban on industrial sirens that sound 
like aiv raid warnings^ the operators of 
manufacturing plants^ mines^ consti‘uction 
camps and other places where some type of 
^gnal is needed have been looking for a 
substitute. An electric hom designed for 
this purpose can be plugged into any cir- 
cuit and can be operated from a central 
switchboard or individually. It is available 
for either alternating or direct current and » 
is waterproof and airtight. ElvCfrk ham eanfkftion wirti nir raid liren 
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A Difriel-driv«fi CelAfpSllar 1rach>r tktH Cri ihorfr lug for Ci1« th« liig Pcin-AmorkaTi Clippert whicK 
or A p<ir1 oF th* bir flbit providing vilal Fail trantOCaank traniperf alien during f\u^ war «mfrrg«n<y 



THE fighting ironi and on the home 
fronts Diesel is a magic word. For from 
engines of that type are coming mil lions 
of horsepower each day, horsepower that 
contributes mightily to Americans victory 
program. 

Wherever there is work to be done, you 
find the reliable, economical Diesel — in the 
Army, in the Navy, on the flying field, at 



the war plant, in the mine, on the water- 
front, in the oil field, on the farm and scores 
of other places where uninterrupted activ- 
ity and production are vital. 

Far from this country's shores^ roads 
must bo buiit for Yankee soldiers and ma- 
chines; air fields must be prepared for 
fighting;, flying Americans; harbor facili- 
ties must be made ready for a thousand 
ships — and everywhere 
this stui'dy generator of 
horsepower is on the job. 
Here, the whole top of a 
mountain must be scraped 
off to make way for a 
'^table-top*^ landing field; 
there, desert sands must 
be leveled, packed and 
otherwise prepared for 
the use of bombing 
planes. So the machine 
goes to the mountain — 
fleet of Diesel traetor- 
dravm scrapers^ each ca- 
pable of taking a 20-cu- 
bic-yard bite at a time, 



The big and little af Diesel. 
Swinging in frani of the 13-cyl- 
inder Diesel genej^ming pnwer 
in a war plant ii a imall ane^ 
cylinder auxiliary power plant 
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Dl«el inictori baam* lay hvtniy-inch |»lp6 for a ntw oil orlery «»#nrial lo protftcuibn of fho wor 



goes lo Work and removes 1^000^000 cubic 
yards of earth in a surprisingly short time. 

Somewhere else the Quartermaster 
Corps is building a supply depot; there, 
too, Diesel equipment huiTicdly prepares 
the site for buildings. The Aimy Engineers 
find road -building maehineiy driven by 
the same type engines highly useful in 
dozens of Jobs at home and abroad. The 
lines of transporlation must be suie and 
fastp and they must be built in a hurry. On 



one emergency mission, four Diesel-pow- 
ered machines built a military road 170 
miles long in 76 days. And then went on 
to lay SG miles of oil mix on the same road. 
Fast cleanup after bombing raids is vital, 
London has found , for business must go on 
— the business of supplying the fighting 
mei^ all over the gbbe and hard-working 
civilians in war plants. There, too, equip- 
ment of tins same type gets the call Big 
Diesels swing into action to rebuild streets, 



Tb« hffipi providtt Ffliiil far fighfing men and w-arkerfi. Hiri a fraclar path a cPfnbina barv*ti-ing tvhaal 
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Diei«l equipment worlci af bsttom of a new Aa^r\ hn narlhweil 

ail-ports, and highways and to clear away 
debris of wrcfcked buildings. 

Uncle Sam^s Army also finds this “work 
horse” useful in hauling heavy guns over 
considerable distances. Hooked behind 
powerful tractors, the ailillery goes rolling 
over what appears to be impassable terrain j 
a feat that promises unpleasant surprises 
for the enemy wherever the fighting Yanks 
go into action. 

And Diesel has joined the Kavy, too, to 



propel destroyers and submarines, 
Coast Guard cutters, mine layers 
and mine sweepers, net tenders 
and seaplane tenders and Eimilar 
craft. Diesel-driven lighters 
transport guns and light tanks, as 
well as vehicles, from ship to a 
beachhead on enemy shores. In 
landing boats, powered by the 
same type of engine, fighting men 
follow the tanks ashore. 

Important developments are be- 
ing made in the Diesel engine 
field. One type is actually two en- 
gines so coupled that one or the 
other or both may be used at the 
win of the operator, simply by 
thi-owing a clutch. For instance^ 
one engine provides "cruising** 
power, but on a hard pull on 
mountain grade or heavy sand, tlie 
second engine is put to work. Ac- 
cessories are installed on either 
side of this two-in- one engine to 
make possible this ultimate in 
flexibility, 

In another development, it has 
been found possible to use fuel 
other than the standard fuel oil 
commonly used in Diesels. At least one 
type has proven its adaptability to bum 
crude oil, coal oil, tung and soya bean oil, 
as well as gasoline \vith SO- and 100- octane 
rating. Use of other than standard fuels 
u-ould be in emergencies^ such as shortages 
of fuel oil in foreign lands. 

A third compaiatively new development 
for Diesels is interchangeability of parts — - 



One of the Navy's DbcsiE-driven liighleri Sands e hqhl 
Tan lit on e heoek. The Mavy Ltiei Diesels te prap^l 

loyeri, and in iTghthoi^ieb and many atheF servkes 
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which is highly important 
in wartime, when serv- 
icing frequently becomes 
an impossible task be- 
cause supply forces can- 
not move up sufficient 
stocks of spare parts for 
repairs* One series of 
Diesel engines has been 
standardized, providing 
interchangeability of vi- 
tal partSj making it possi- 
ble for a fast-moving at- 
tack force to carry one set 
of spares for several sizes 
of engines in the series. 

Standing guard on the 
home front, working 
harder than any horse 
day and night, the Diesel 
can do virtually anything. 
For example^ a Diesel en- 
gine not so many weeks 
ago was assigned the un- 
usual job of protecting a 
war plant from fu^e. It 
powers the first com- 
pletely automatic fire 
pump ever installed in a 
war plant, The fire pro- 
tection system Ls inde- 
pendent of outside power 
lines and can be buried in 
bombproof shelters. In- 
genious automatic con- 
trols test the equipment 
periodically; in case of 
fire, those controls put the 
pump into operation, 

Elsew^here on the home 
front, giant logs ride out 
of forests behind Diesel 
tractors to supply lumber 
for barracks for the fight- 
ing men, homes for de- 
fense workers, war plant 
buildings and spruce for 
aiiplanes- 

Telcphone cables are 
threaded into the ground 
with machinery using 
Diesel power. Maintain- 
ing railroad right-of- 
ways, so the fast freight 
and passenger may huny 
their burdens of fighting 
men and equipment to 
destination, is another 
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A CDmpreHiofK'Pgnhion ihJccCivalOr '^Fnines" I im if lone for war cOnitruefio^ 




Semper carrying 13'<yaril loodi hnlps grade land far a nsw ordnancfl plnnl 






Giant logi ttdm avt of the fariit behTfid Calirpillar 
im^tQrf 1& ii;mb4r for horrncki ond foefortef 



important task of this “workhorse. Out on 
the farm, Diesel tractors enter into the gi- 
gantic task of feeding not only American 
soldierSp sailors and civilians but also about 
half of the rest of the world- A single trac-- 
tor pulls a combine capable of harvesting 
three to four acres of wheat per hour. Fast 
handling of coal is essential, too, so Diesel 
takes over the job. 

Oil, oft-times called the life-blood of 



victoryj also has the touch of Diesel before 
a drop of it is burned to produce power. 
Diesel engines and tractors form the strong 
right ai’m of the oil industry, providing 
power for drilling, pumping^ servicing^ 
hauling and lighting — yes, the work goes 
on when the sun goes down, with Diesel 
electricity generators furnishing the illu- 
mination. Laying pipe lines to carry the 
oil is an added task for tractors with this 
type of engine, tractors fitted with side 
booms to handle long 20 -inch pipe sections 
while they are doped, wrapped^ connected 
and laid in deep trenches- 
Diesel power comes into Its o^vn in still 
another highly important field — mining. 
Up on the iron range^ these tractors handle 
ore, spreading and hauling, to speed up 
production. South America's heavy tin- 
bearing clay is pushed within reach of the 
shovel by an anglcdo^er. A quicksilver 
mine in the south is powered by a Diesel 
engine that generates electricity for pro- 
duction. A Diesel tractor helps in mining 
brucite, a relative of magnesium, by un- 
covering deposits, building roads to new 
deposits and leveling waste piles. Similar- 
ly^ this same type of power is employed in 
searching for bauxite, from which comes 
the aluminum so vital in airplane manu- 
facture, and for hauling the ore; also for 
providing all power for a 200- ton tungsten 
concentrating plant and for driving gener- 
ators and blowers in mines from which are 
obtained copper and nickel- cobaltr 

On all these, as well as hundreds of other 
essential tasks, the Diesel chugs on, 
smoothly and efficiently, constantly on 
guard against Americans enemies. 



pDint mg$t bo tyill tQ Srcrtai# tht nol»n'i power, Htw a tamping moidhinor Diei^l-drawnf rolls on forlh Aam 
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when the U.S.S. iQwa 
slid down the ways of the 
New York Navy Yard in 
Brooklyn — seven months 
ahead of schedule — she 
was hailed as the lai'gest 
and most formidable bat- 
tleship ever built. The 
ship weighs 45*0fl0 tons 
and is &80 feet long. Her 
powerful 16“iuch guns 
will shoot farther than 
those of any ship afloat 
and her armor is heavier 
than the 16- inch belts of 
the 35,0(H)-ton North Car- 
olina^ the last warship 
built at the yard. She will 
carry 1,600 officers and 
men. The Iowa will be 
the first of six dread- 
naughts of her class to 
join the fleet. The others 
are under construction. 

Amid th* c'hMri m^n who 
built Ib-B U. S. S. \ovfts 
iliriai down ihe wayi at Naw 
N< ivy Yard. H«r fvlU 
load dHplucement uf 52,000 
lam will incliidfr lha ih^lb 
b* thol from H batlBry 
faii-frrin^ l^inch gunt 



L-- 





Auto Tire Wears Cotton Sandal to Give Lt^gei 



From 2,500 to 3,000 miles 
added to automobile tires by putting '‘san- 
dals^’ on them, according to tests conducted 
by United,_Statea RiibbeiMCompagy . Made 
of cotton pile fabric, somewhat resembling 
a closely stitched bath mat or rug, the san- 
dal is given a treatment of asphalt emul- 
sion, and its manufacture does not require 
use of strategic materials. Although it is 
not as cheap or as practical as recapping 
or building new tires, it is one solution for 
the present tire problems of civilians. Tires 
wearing the sandals should carry 40 pounds 
of pressure, and the car's speed should be 
limited to 30 miles an hour, for efficient 
service. The material would he suitable 
for tires on portable air compressors and 
bomb carriages and for vehicles such as 
civilian defense fire carts^ but would not 



Sandal wrop$ C round lira and naomlt tueV In at rim be 
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TK$ U-bd-Qt oF tdfpi^dAkA^ 

me-rchornt 

prarticed by Axis subs, is now 
Q dnsige-Eous buiirt^ss. Oni^ r^a- 
ion It the big gupir ^iIwvb, being 
hmt^4 gboprd U, 5, freighter 






Abover placmg .30 caliber matblnp gun HhElli in belts at 
the Hewy'i Armed Guofd School ot NorF^lk^ Vo.i 'v/hur^t gun 
crewi are trained for du'l^ Ofi merchant ihipi. Left, a ma- 
chine gunner readjH lo bFoJt enemy bombers attacking ship 

U. S. phclns 
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A machine^ gun nest, held Tn 
hy p huge crane^ h be- 
ing weTded' Jo s.up^rjti'wt+yrfl 
pf merekantmpnL One of ihe 
Navy's big jpbs oulfitling 
Ihe new marcbartf stiEpi with 
■guns as well as arming older 
vtis^ll and ibas^ of i^iur allies. 
The Weapons usad ran^ir -frcTn 
bSg five-inek guns and ma- 
chine gunt lo revolvers. The 
training oF gun crews is cor- 
ducted at ipdCidl schools by 
navy veterans taken off war- 
sh]|ss or rei^cilled into servj<e. 
Only young men are accepted 




Oufi crew holding alofl- the 
M5 caliber aulomalk pFstals 
thaJ may come in handy [n 
emergency. Training canl-En- 
ues after men go fa sea and 
they Iflpck jhEp^s crewj io 
holo operate the big guns 



Tflitiag gun after installation in steel nest on merchcml veSSeL 
When in dangar zane all members af gun arew "stand for hours 




Pt'acticiag loading drck gun and handling ammunillon at an Armed 
Ouord School. Below, mounting the first gyn on a merchant vessel 
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an Ambulance of Small Car 







''Sway^backifid*^ ilPAlc.h- 

Ciii4-¥ed! f^Qr l-ulpii-n-iii^ri 

bfltwefrn §tar\l arid ttar 
tsoH fils <my privafg 
two^iealed aule. 

IlfiTng tfrftithflr Ond p*- 
hhnt FFTl-Q carj ib«loWi 
s-trelchef pEac«d vwilh 
hflpd On back of rior seot^ 
and fQOI an front teal 



T\To-seated cavii ean be converted into 
emergency ambabmees %vith a sVrctcber 
rpcently adopted by the Calif ornia High- 
way PiitruL The sti’etcher is made of a 
framework of tnetal tubing Covered with 
canvas. Ends of the stretcher are support- 
ed by the backf^ of the front und rear seats- 







1 1 






Max ^, of L os Angeles. 
canoe constructed around them 
or finished with the exception of 
interior wall and floor covering 
before the rooms are instelled. 
The two -room unit^ which has 
been approved by the War Pro- 
ductioii Board, requires only 527 
pounds of critical materials and 
building costs are reduced about 
20 percent. 



CAmerican inventiveness has 
reached a new peak with the sub- 
mission to the National Inventors 
Council of 91,823 suggestions for 
devices to help win the war, Chaii- 
man Charles F. Kettering reports. 



Rendy-mfiil’fl Ikttchen and bath unit, betng hoitled frem truck, 
tnny bo mile Had bafcra or (tflar the hovie hot been OrUtfed 
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Giant Crane Hoists Army Bomber With Ease 




Qig feur-mctfif^d bomber h lifted by crone in le-ii! for deoring air field of dainoged pianec during roid 







Damaged aircraft will be removed from 
air fields under attack with a huge crane 
that can carry a load of 60^000 pounds at 
a speed of IS miles per hour. In tests at 
Wright Field, where the crane was dcvcl- 

■ 5^-7 

Plane SilKouettes on Playing 

Civilians can join in one of the soldier^s 
favorite pastimes — ^identifying combat aii'- 
craft — with playing cards that have silhoU'^ 
cttes of AULed and enemy planes on theii' 



opod by the Army Air Corps, a giant CoH’- 
solidated B-24 fonr-motored bomber was 
lifted with ease. During a raid it is vital to 
clear a held of damaged planes in a hurry 
so others can take off and land. 

Cards Help IdentifyAirc^f^^ 

faces. The United Slates planes ire spades, 
British are hearts^ Gei'man are diamonds, 
and Japanese are dubs. In the corners are 
the “pip” signs. The airplane card idea 
was suggested by officers o£ the Third Air 
Corp s^ Tampa^ who have been con- 

ducting classes in aircraft identification. 



Brace and "Bit-’ Unscrews Nuts 
With Wrcnc 



Nuts and bolts 
can be screwett on 

1 



Silhsuelte lartfi cambine w-or Iratnin^ and pleaiun 



1 

sizes, is chucked 
into the brace and 
locked like an or“ 
dinary bih provid- 
ing an inexpensive 
substitute for a 
speed wrench. 
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Solid Trains of Oil Race to Ease Coast Crisis 




At Ic-ft, tiW fl^wi into 

lonk can from o ^fl-cnr land- 
4fig reeic at a Para Oil Cam- 
panf raflne-ry. Right,, lonki 
gra ahlpi^Eid tu eri. ormy ha»* 



With daily deli^^ery of 
1,000,000 barrels of oil 
from the mid- Continent 
to tho eastern seaboard 
their goab the railroads 
have set rolling a fast 
schedule of train loads of 
oil, More than 50 solid 
sixty-car trains of petro-. 
kum move eastward vir- 
tually nonstop each day, 
matched by the same 
nntnber of emplLeg west- 
bound. Hourly reports of 
the progress of . every 
train ai^e telegi^aphed to 
the ^Association of Amer- 
ican Hailrq^s, govern- 
’ment and oil omcials- All 
available tank cars have 
been put into this service, 
many being withdrawn 
from the midwest to form 
a fleet of abuut 75,000 e£tt^s 
compauEd with 1,000 in 
the east before the war. 



In u salid Iramlond 

of oil bu-odi leaat-v^ord en The 
PenfiiylvoniO rollf'oaiJ- BoN 
tem. filting up o tanker cl 
a Pur.a Oil itelion in Ohio 
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LIFE ABOAl^D 

a.. \ 

BATTLEWAGON 

\ 



By Lt. Com. John T. Tuthilli Jr. 

Ai dttici-ib«-d kn Ilk baelc in lh« Nnv-y No-w" 

alarm sounds for gt^neral quar- 
^ terSi Aci'oss the steel deeJ^s of the 
mighty new battletvagoti the bluejacket 
rates on the double to his gun station 
in a turret. 

Ho takes his appointed place near the 
monster weapon and waitSj tense and 
overwTought while the rest of tlie gun 
crew tumble into the tun'et, A sudden 
hush falls on the scene and he notices 
that die other sailors aj^e poised as taut 
as stretched sti'ings. It's like playing 
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A trio of H givtn m thft uto of s 

football on the high school leam^ bagk in 
Teimeibsee. They’re q team waiting for the 
quarterback to call signals. 

The qiiai’terback is the eaptainT far above, 
standing cool and proud in his station with 



14'kncil gyn>£ of a modern hal- 
tieiKip talk wllh d«odly oHaot 
9Vtr d range cf 20 itiiIhi of more 

a fmger near the button 
which will fire nine 16- 
inch guns, the main bat- 
teryj and ten 5-inch guns 
simultaneously. Proud of 
his new ship and crew. 
The gunnery officer 
sings out over the tele- 
phone* 

'^Report when manned 
and ready!'* 

Gears w'hirl on his gun. 
Wheels and machines 
turn and click. Now it’s 
like being inside the 
works of a gargantuan 
clock. From the handling 
rooms come big IG-ineh 
shells. Then powder 
bagged in silk, The guns 
are loaded, primed* laid 
and ready. Gun muzzles 
swing. His turret is 
trained on the beam^ he 
observes^ 

Over the ship"s battle 
circuits and loud speaker 
the word comes; 

“Stand by . . . stand by-** 
In breathless suspense 
he waits, motionless, 
alert. He has a moment 
to realize he is a part of 
this drama, A small pai't* 
but with definite respon- 
sibilities- A member of a 
team* 

The captain*s finger 
presses the button. 

A bone-shaking shock 
rattles the bluejacket's 
body. Red flames shoot 
skyward above the mast- 
heads and streak across 
the ocean's surface, dis- 
appearing somewhere 
among the distant wqves_ 
Thousands of pounds of 
smokeless black powder 
have hurled tons of heavy 
steel projectiles into space in an instant- 
His ears arc stuffed with cotton, but still 
the roar is deafening. The hot breath of 
the gi'eat guns penetrates the turret- Again 
a hush falls over the gi^oup. He winks at 



IT, a. Havy p^43taa 
tigital bltnkar tub. 
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the sailor who is grinning 
his way. It’s something 
like smacking the ball out 
of the park — a home run 
in the ninth with bases 
loaded—lhis job of fu’ing 
one of the fleet’s big guns, 

lx's teamwork on Uncle 
Sam^s team. 

Everyone aboard the 
huge, new battle wagon 
had been waiting for this 
drill which was to mark 
the final test of a series 
given every new ship to 
determine the effect of 
firing on its structure- In 
this test the entire main 
batteiy and half of the 
secondary battery were 
fired simultaneously from 
a single key, not much 
larger than a doorbell 
button. 

He wonders, as the ship 
plows ahead in a brisk 
25-knot w'Jnd with the 
acrid, ether ^likc smell of 
powder still hanging 
about her^ how she had 
stood it. His owm sense of 
shock had disappeared 
and his mind has turned 
to the ship. Pretty soon 
word seeps throughout 
the craft* It give? every 
man a warm thrill. 

This bat tie wagon is 
okay. 

It isn^t the kind of ac- 
tivity that makes the 
headlines, this testing of 
new ^ips and new crews. 
This training of new 
Amei'ican teams to play 
the game of war on the 
widest field of action the 
world has ever seen. But 
the life of the nation de- 
pends on it. And as every 
new ship and every new 
crew passes the test, the 
day of victory is brought 
nearer. 

Today, the nation can 

Rfrgping 0 fa-oiil l^r fmctll bopt 
drillp d roMfin« but impOiiont 
pnpl of m bluviaclccri training 
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rest assured on this: American 
warcraft and American crews 
are passing the teamwork test in 
the greatest numbers in history. 

To produce these teams^ life on 
a hattlewagon is conducted by 
strict rules, though it is pleasant 
enough if a man conforms will' 
ingly. 

From the moment the bluc^ 
jacket climbs the gangway and 
salutes the colors before stepping 
to the deck, his duty is to learn 
his pai^ticular job whatever it 
may be^ so that when the time 
comes to fire the 14- or 16-ijnch 
guns of battle^ he will function 
as perfectly as a cog in the great 
machine. He has certainly spent 
montha, he may have spent years 
in the Navy preparing for that 
moment— a moment that might 
change world history. 

The 16-mch guns can dis- 
charge tons of shells every thii ty 
seconds or less, and such dis- 
charges can sink anything afloat. 
Therefore, it is imperative that 
everything be in readiness and 
that every man know his job 
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when tht grtitl moment comes 
to fifc them. Evei’y olficer and 
cnJi,sti?d man in tlie fiir^ flung 
naval organization has excell- 
ed his energies towaj'd this 
end. The men detailed to re- 
cruilingt to the ordnance of- 
ficesT to the shipyards and 
other ves-^els of die fleet — lo 
all the %'ast interlocking nel- 
werk of naval activities in 
their many ramifications— 
have appUofI themselves 
throughout their eai-eers to 
the end that at Ihe iero hour 
our dreadn a lights can get into 
proper position to discharge 
their broadsides s]xeedily and 
accurately before the enemy 
has a chance to fire 
Battleships are about 95 
percent steel and so compact- 
ly aij'anged that regulations 
governing the conduct of the 
men aboard must necessarily 






lO-KE, ^nd plenty 

fettiioncEJ olhnw ^rea&e keep 
ih^ and gear of a bptlfe- 

ih\p \n fighting it'im d oil tirriEis 



The merip 100^ hovp tg bn ''''■iTi 
lri4Ti/' and Ihc VOlu^nTEer sliip's 
barber it kept byay. A big ihip 
TorrPfii mtm of nearly nil trades 



"f The Chief Petty Offi«r Cn n copa^l Mp of ihe Uniiod 
Staler Nevy «*iipecTi one of tKe ve-tser^ powerful hoi(l» 
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be more sti^ingent than they are in mi army 
camp. To prevent our shlp$ from sinking 
they are divided into many watertight 
compartments separated by heavy steel 
doors which can be shut^ isolating the com- 
partment, if it is damaied by a torpedo. 
These doors are marked with big letters 
on each side. The newcomer quickly learns, 
if he has not kno\^Ti it before, that the let- 
ter on a door means 
that particulai' door al- 
ways must remain shut; 
that the letter on an- 
other dour means it must 
remain closed after work- 
ing hours, and that the 
letter “Z” means that 
doors so designated must 
be kept open at all times 
during battle. 

Living space aboard 
some sliips is sometimes 
limited to the point where 
Ihe crew may have an 
insufficient number of 
bunks. In that event the 
nev/ biuejaeket must 
sleep in the hammock 



first issued to him. The place as- 
signed to him for sleeping quar- 
ters is known as his billet. On a 
crow'^ded ship this billet may he a 
gun turret whei e he hangs his 
hammock from hooks in the steel 
hood covering the gun, rolling 
and stowing it out of the way 
when he is not using it. 

Since everyone is cramped for 
space he stows his belongings in 
his seabag and a small steel box 
about two feet square. The only 
thing stowed separately is his 
heavy waterproof raincoat which 
is hung on a rack. 

Once a week he must remove 
all his effects from his bag and 
spread them on the deck in a 
straight hne w^Lth the clothing ai-- 
ranged on top for bag inspection. 
Everything must be folded or 
rolled and placed in proper posi- 
tion as prescribed by regulations. 

Clothes are usually scrubbed wdth stiff 
brushes, each man doing his own washing. 
He hangs his clothing on lines along the 
deck to dry, observing strict regulations as 
to how they shall be hung or “triced up/^ 
If ho occupies a cot^ he must air his mat- 
tress periodically. Some of the lai^ger ships 
hove laundi^ies where the bluejacket who 
feels flush and chouses to indulge in the 



Soplori in lha sleerm-g vpigine 
room wfiircH On fl bnt^lvwngorf 

V. S. Nai7 phfltfti 
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luxury may have his 
clothes washed cheaply. 

Every item must bear his 
namCp clearly marked 
with a stencil and inkr His 
blanket must even be 
marked eight times, in 
each comer on both sides, 
so that his name will al- 
ways show^ no matter 
how he folds it. 

All sailors must learn 
to handle and shoot rifles, 
and periodically they re- 
ceive target practice, but 
primarily their job is to 
help operate a warship, 
whose big guns must be 
kept free of dii*t and wa- 
ter. Men detailed to the 
gunnery department 
must be experts in caring 
for and firing the guns. To keep them clean 
they plug the ends with tampions and pro- 
tect them with canvas covers known as 
bloomers. 

Anticipating the day when the ship may 
go into action^ all activities aboard are 
cai efully planned, and much time is devot- 
ed to drills. Periodically the fleet engages 
ill target practice, training the guns at 



Signal men reed the me&Hxga of ix Harchlight tiljnkifig pn dtiolh^r VtUt-l 

wooden targets lowed to sea by a tug. 
Dirigibles may hover over the targets to 
observe the marksmanship. 

Again, a man-overboai-d drill may be 
scheduled, in which event the ship is 
stopped and parties attached to the deck 
force aie sent overboard in rowboats to 
search for the practice dummy, popularly 
known as Oscar. 
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Other standard drills are fire, 
abaji don-ship and collision drills, 
and all bluejackets mast proceed to 
their stations on the double with fire 
extinguishers, rations and repair 
equipment. 

Diilb are usually announced by 
a gong, with a bugle tall following 
almost immediately over the ship’s 
loudspeaker system^ This can be 
heard even hy men working deep 
in the bowels of the ship who hustle 
to their Stations on the double 
quick, in their work clothes known 
as undress blues. 

Along with the drills w^hich are 
held several times a week and 
which present the practical aspect, 
every bluejacket must attend 
classes. He may spend an hour in 
the morning on gunnery and an-^ 
other hour in the afternoon in a 
seamanship class where he becomes 
acquainted with the problems 
aboard his individual ship,^ 

Most bluejackets have learned all 

(Continu-Eid fa page 1761 
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Output of Shells Is Speeded by SOOrTon Press 

7’. ' ^ f 



Production of shells for 
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our fighting forces will be 
accelerated by a new 500- 
loti piercing press com- 
pleted by Baldwin 
w ark 

Win Lgcpmotlve W orka^ 
"■15tandmg''25 feet~^nd 3^^ 
inches high^ the press is 
sturdily constructed of 
cast steel to deliver 240 
stiokes per hour in a con- 
tinuous 24-hour day oper- 
ation. Tlie main ram has a 
diameter of 32 inches and 
a stroke of 42 inches. AH 
rams ai'c of hard cast iron, 
and cylinder and column 
guides are bron3:e btished. 
The distance between 
platens is 22 inches and 
the stripper cylinder in the 
bottom platen has a diam- 
eter of 12 inches. 



Id!L husky presi will d-o 
iU bit in ifp ihs 

steady flaw of ammuni^ 
lion fo oiif amud forces 
by lurning out shellii dt 
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Wheels or Track-Laying Tread Speed Scout Car Ov^Iand 



Captured while cfi icaut duty in Egypt^ thii Oerman car rides eilher or» 
four wheolt or a poir of "Iriickl" OS required hf the changeable term in 
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Whether its path ■^is a 
pavementf deep mud or 
loose sand^ an armored 
observation car used by 
German forces in Afiica 
and Egypt is equipped to 
make tiie best of it and 
push through at high 
speed. To meet varying 
conditions^ this vehicle 
travels either on four 
wheels or on a pair of 
track-laying treads, 
^vhich can be used inter- 
changeably. After churn- 
ing thi'ough rough or sod- 
den ten’am^ the treads 
can bo raised and the 
wheels lowered on reach- 
ing kvel^ solid grouni 
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cliaion. Course need- 
edj but daredevils who act 
before they think will not 
be trained as officers. 
They might sacrifice their 
men and themselves 
needlessly. 

Our ai-med forces are 
beconiing so large that- 
ihe ofneers themselves 
comprise a small army. 
Seven million men or 
more will bo under ai'ms 
a year from now. To help 
command this force, sev*- 
ei al hundred new officers 
are being graduated from 
tiiiinmg schools nearly 
every day. 

The training facilities at 
West Point cannot begin 
to handle so many stu- 
dents. The army has had 
to set up special training 
camps knoum as officer 
candidate schools- The 
Infantry School at Fort 
Bcnning, Georgia^ for in- 
stance, is now graduating 

officer candidate uftft 

af bayonel by piircpng 
pttrit" of dunimy field on wirvt 



HOW TO BECOME 
AN ARMY OFFICER 



jijse sjfpai pnot^ftnpjsic coiuimfiy pfioto 

irt oil Pit hnowiTig how lo grab tho alh^r fflllaw'i gun wh«n ho aftnehi 
with drawn be^onel, and mludonlm aV tho Fail Benin hng Officer CandidalH 
School, above, nequiro Tochni^utr BoloWj f&yr mon iii an abffa<lo rae* 



T y OW would you like to become an officer in 
the United States Anny? If you have the 
qualities that make a good leader and if the pres- 
tige and responsibilities of command appeal to 
you, Uncle Sam will go out of his way to train you 
for a commission. It doesn^t matter whether you 
are in the army now or not, nor do you have to be 
a College gi'aduate. 

What the B.rmy wants as officers are men who 
can think rapidly, clearly* and comprehensively. 
Leadership requires a detennination to carry one’s 
actions through to a logical and satisfactory con- 
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several classes of second lieu ten anla every 
week. Twelve times as many officers as 
before are now being trained for field ar- 
tillery, quartermaster, and signal corps 
duties. Eight times as many oflicers as be- 
fore are being ti’ained for coast artillery and 
armored force duties. The chemical war- 
fare and finance depart- 
ments have increased 
their officer training ca- 
pacities by five times, the 
engineer corps by IG 
times, and the ordnance 
department by 20 times: 

In all, additional officers 
are being trained for 13 
branches of the service. 

If you would like to ap- 
ply for admission to one 
of these schools, here are 
the basic requirements: 
you must be a, citizen of 
the United Slates, must 
be between IS and 4S 



years o£ age inclusive, must have a good 
civilian or military record and have a ca- 
pacity for leadership, must make a score 
of 110 or higher in the army general classi- 
fication intelligence test that every recruit 
receives, and must pass the ^'AnaF^ type of 
physical examination although certain 



Firing a .30^cnliber alr^aDlB-d 
ptachipiA gun ^hich up fhei.^ 
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minor phyjsical defects may be waived. 
Under some circumstances you may 3-etake 
the intelligence test if you failed at first. 

If you arc in the army now and can sat- 
isfy the requirements listed above> you are 
eligible for admission to an officer candi- 
date school as soon as you have served 
three months. It doesn’t matter whether 
you enlisted or ai^e a selectee, whether you 
are still in training or are on active duty, 
or in what part of the world you are sta- 
tioned. It is possible to 
receive your commission 
six months after you 
joined the army^ spending 
throe months in training 
camp and then three 
months at officer training 
school. 

The army urges that all 
enlisted men who have 
the desired qualifications 
apply for this training. 

Select the school for 
which you are best fitted, 
then write youi^ unit com- 
mander requesting ap- 
pointment to the school. 

If you possess qualifica- 



tions suited to a different branch of the 
service from the one you ai^e now Ln^ you 
may apply for officer training in either or 
both branches. That is^ if you ai^e now in 
the infantry but have had previous expe- 
rience in heavy construction or as a radio 
amateur^ you might apply for admission 
both to the infantry officers school and to 
the engineer or signal eoii^s school. The 
examining board will decide which school 
you should attend. 



A 75-mmi KowHivr beuncet efflar 
groMnd al full MCOil 
ftrlng, acirrsi drown far baric 
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If you ai'e a civilian 
who is eligible for army 
duty and if you wish to 
become an officer, your 
first step is to join, the 
army. It takes at least 
dii'ee months to teach you 
the basic subjects that 
every soldier must know, 
so your start is at a regu- 
lar replacement training 
center. Actually, there is 
no guarantee that you 
will make the grade to of- 
ficers school Your sol- 
dierly conduct^ youi' at- 
tention to details, the 
thoroughness with which 
you absorb mstruction, 
and the way you learn to 
operate equipment will 
all affect your chances. 

If you aie a married 
civilian, deferred from 
service because of de- 
pendentSt you may apply 
for officer training 
through your draft board 
as a volunteer officer 
candidate. You must pass 
the same moral physical 
and mental examinations 
imposed on enlisted can- 
didates and you spend the 
first thi’ee mo n this just 
like any other soldier at 



compftrfcEig for h\^h during largei pradko al -d repl<Cic»- 

ment centerr abova. uKCimining model showing Oorand nfte OCtion 






a replacement training center. If you prove 
to have the qualities needed, you will then 
attend an officers^ candidate school. But if 
you ai-e not selected for officer training or 
if you fail to graduate from officer school 
you may transfer to the enlisted reseiwe 
with a deferred status, returning to civil 
life, from which you will not be called to 
active duty until others in your own draft 
dassification are called. 

When you ai^e sent to one of the training 
schools you should be ready for three 
months of rigorous training. The instruc- 
tors will tiy to teach you in that short time 
as much as would ordinal ily be learned in 
coui-^ea lasting many times longer. The 
streamlined course includes technical 
studies of all the equipment each officer 

Wooden modal to indicato prnpor liglit lolfing for 
Gorond rtflo, uiod cit offictr*' tthoof. Fori Bonnfng 
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The pace is fast and students are 
flunked out if they can’t keep up. 
Graded tests and practical field 
problems aie held frequently and 
those Tivho fail are returned to the 
ranks. Students whu com pleLe 
the course with passing mai ks aie 
cormmissioned as second lieuten- 
ants and go on active duty at once. 
The younger graduates are put in 
charge of combat units, and older 
oflicers are sent as instructors to 
replacement training centers. Ex- 
ceptionally qualified graduates 
may receive additional training. 

Obtaining a commission through 
the Reserve Officei's Training 
Corps is another way to become an 
ofijcer^ but this is part of a stand- 
ard four-yeai' college course and 
is too long for most men these 
days, The most rapid way of all to 
become an officer., if you ai'e now 
a civilian^ is to obtain a direct ap- 
pointment, but this is also the most 
difficult. Such appointments are 
given to men whose technical 
knowledge is needed in the army* 
Most such men as these, if they are 
under 30, are asked to enlist and 
then attend officer candidate 
schcKjl so that they will have a sol- 
dierly background. 



Ilecruilf Tflamlng lo piKh hand grenad« 
from Foxhole ol botic fFaininQ ctnftr 




will have in his charge^ together with tac- 
tical studies and administration. At Fort 
Eenning, for instance, prospective infantry 
officers learn the mechanical parts, opera- 
tion, uses, and limitations of all infantry 
weapons. They study the rifle* bayonet, 
grenade, carbine, automatic rifle* machine 
guns, and various mortars. Much of ffiis 
they have ah'oady learned during replace- 
ment training, but now their training is 
more complete. 

AU students wear the uniforms they 
wore during basic training, the chevrons of 
noncommissioned students being removed 
so that all are equal. Acting company ofii- 
cers and noncommissioned officers are ap- 
pointed weekly from the ranks. Each stu- 
dent is given ti’aining In commanding the 
other students. Each is trained to think 
and act like an officer and stress is laid on 
each candidate's voice and bearing. 
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Work of 56 People Required to Launch Bomber 
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To picture for ih^ layman what it takes 
to launch a h\g bombing plane at Germany, 
the British Royal Air Force has posed a 
Stirling foul’- motored ship with its flight 
crew, corps of ground workers^ and equip- 
ment. It reveals that a staff of 56 workers 
is required to mHiiitain and fly one of these 



sky era ft. In the photograph are included 
the crew of eight, a meteorological ofTicer, 
parachute packer, flying control officer, 
flight Tnaintenance squad of 12 men^ ground 
service crew of IS, bo mb- loading team of 
11, bomb-tractor driver, oil truck driver, 
gasoline truck drivci’ and helper. 



Three-Place Auto-Sled Retracts Front Wheels in Snow 



, Packed etiow, ice or 
bare road*j are traveled at 
speeds up to 50 miles an 
♦ hour in a three-plaee 
^ aulo-sled operating in the 
^Alps at Arosa, Switzer- 
y i^nd. The Schnecteufel 
(or Snow Devil} is a 
rocketlike car with four 
nmners, being didven by 
'^he rear wheels. On en- 
countering snow or ice 
the frant wheels may be 
relracted so the vehicle 
can slide on the runnei’s. 
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CHEATING DEATH 
WITH BLOOD 



t^ROM the day of the cave- 
^ mao, one of the main ob- 
jects of battle was to eliminate 
opponents by severing one or 
more of the tubes through 
which blood circulates in the 
body, thus pel milLing the vita! 
fluid to leak out, 

In less scientific days^ this 
was accomplished principaUy 
with sword^ dagger, lance, 
spear, arrow^ bayonet and bul- 
let. With the advent of explo- 
sives,^ it became clear that 
shocks as wcil as loss of blood 
and infection, would result in 
deatli on the battlefield. 

How concussion of an explo- 
sion or mere impact of a mis- 
sile — which ai^e two causes of 
shock — keep on working to kill 
a wounded man after huiirs or 
days still has angles of mys- 
tery. ScientisLs blame the 



Ann Sh^rMnn givvt P prni flf tp Roil Cr^Sf 



Cl«or plfiimc l-s drawn by vacuum fram individual liol- 
Hsi ro fprg*- boltip Itiltd for Jttrililyr iti*^ 



This badg-e ii owardad donari of blood 



of blood plasjna. the more or 
less colorless liquid which 
carries coipuscles and chemi- 
cals tltrough the body. Shock 
causes gradual escape of the 
hquid into ti.ssue spaces, they 
say, even if the victim does not 
loleed too profusely from a 
wound. Circulation Ls reduced. 
Infection is encouraged. Vital , 
functions ccasc — for one rea- 
son because insufficient oxy- 
gen is ti'ansported. 

The same loss of circulating 
liquid explains why the human 
body seldom survives an cx- 
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tensive burn, smother common 
war injury. Plasma exuded from 
the burned skin in large quanti- 
ties, as it fills an ordinary blister 
in small quantities. Soon the 
blood function fails. 

Addition of plasma to the blood- 
stream prevents this, in one way, 
by keeping up the volume. It also 
seems to attract lost blood back 
into veins and arteries by way of 
capillary walls through which it 
escaped. It stimulates circulation. 

As War crept around the globe, 
nations began setting up ordinary 
blood banks and liquid plasma 
banks to save fighters^ lives. The 
difficulties were many. Whole 
blood deteriorated in, storage. Re- 
frigeration necessary to both 
whole blood and liquid plasma w'as 
cumbersome in time of battle. 
Certain types of whole blood were 
worse than useless if inj^ted in 
the veins of persons wdth other 
types of blood. Hasty^ on-the- 
spot, first aid station transfusions 
from one man to another were im- 
practieaL Liquid plasma was bet- 
ter and did not require typing^ but 
it was hard to keep it fresh. 

Then came the remarkable dis- 



Sheckpreef and waterproef pockage-i in which pleima can hm 
from plcnfri- land ten hovt proved l<UC<ol4fy1 



Individual donatiant Cirg frorrt cv-nlrifugg wHic:h r#d 

and whilfl carpuidei ia boltam, leaving clear plaima pn tap 
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Before bleo-d fs ocreptgfl ft>r ofe^nty at^d navy ote, Pfie donor is 
^iven □ Tripk Teit of bioodr lQmptfttlvr«» and blood piesioro 




Thq noodio intoj-led In on atm veiin withdraw! a pint of bfood 
lor the Red Cross pSounn bonk, to b« shipped to the war front 

En-ch rofrigorol^d cortlainor holdt piinti of blood. \t must 
reosh o loboroiary within 34 fiourt to ai dried ploima 




CO very that plasma can be dehy- 
drated, or dried, does not require 
typing and keeps at least five 
years. Based on this discovery is 
the huge Red Cross campaign for 
blood donors which is literally 
cheating death with plasma. Sim- 
ple arithmetic proves its value. 
Guns and tanks may take a stra- 
tegic position, planes may bomb it 
and warships shell it, but it still 
takes men on the spot to hold it 
just as it has for centuries despite 
mechanization. 

If, for example, 10,000 Ameri- 
cans and 10,000 Japanese or Ger^ 
mans are wounded in an action, 
and blood plasma saves the lives 
of 5,000 men it means that 5,000 
trained soldiers* many of them 
specialists, eventually may be 
ready for duty again. If the foe 
has the plasma, it will mean 5,000 
more enemies to fight. Lf Ameri- 
cans have the plasma, it will mean 
5,000 more Americans to do the 
job. 

The Red Cross function is col- 
lecting blood from volunteer do- 
nors and this is being done as rap- 
idly as permitted by laboratory 
facilities to process the blood. 

But it is when the refrigerated 
blood reaches the laboratories of 
the nation’s leading phai’maceu- 
tical companies, like Sharp and 
D ohm e. jn Philadelphia, Lederlg 
in Pear River, N, Y,, and otherg 
which ai“e taking up the day and 
night job, that the modern miracle 
is worked. 

Following a shipment of blood 
through the laboratories of Sharp 
and Dohme where the method of 
preserving plasma by dehydration 
was developed is a scientific eye- 
opener. The blood corpuscles ai-e 
not only separated from the plas- 
ma as cream is separated from 
milk, but the plasma is dried much 
as milk is converted into powder, 
except that the diying process is 
conducted while the plasma is ac- 
tually frozen solid. This is accom- 
plished by a very high vacuum 
which literally suck? the moisture 
out. It is based on the discovery 
that ice can be vaporized in a high 
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vacuum without pas^^ing tlii-ough 
a liquid pha&e. 

The fiist thing done by labora- 
tory experts after receiving the 
whole blood, from the Kcd Cross 
or individual donorSp is to check it 
carefully agairLst infection to make 
sure it is sterile. After that the 
cellular portion of ihe blood is 
separated from the plasma by 
whii’bng it around in a centrifuge 
much like a cream sepai^ator in a 
dairy r Then the laboratory work- 
ers dravy^ oil the plasma and place 
it in individual containers. 

Before being drawn oft, tire 
plasma, a light straw-colored iLq- 
uidj is at the lop of Ihe jar and at 
the bottom is a deposit of red solid 
material, like thick red paint r This 
is principally the red cells from 
ihe blood. 

Next they freeze die plasma at 
a temperature far below zero and 
place it in the vacuum tanks. 

After the vacuum process, the 
dehydrated blood plasma is a light 
powder looking something like 
old-fashioned, haid molasses 
candy, still light sfraw-colored^ 
and inside the bottle it takes the 
shape of a hollow cone. 

It takes a pint of whole blood to 
make one unit of plasma, but when 
the dried plasma is mixed with 
distilled water and administered 
to a patient it Is equivalent to the 
liquid pai"t of one pint of whole 
blood. About half of human 
blood, therefore, is plasma. 




plcvinci h |iIpc4cI in hLrgo tdntf (pb4v«) -emd rnaivlurv i* 
drown off by vacuLrm pump^, le-ovin^ tlraw-^olorad powd«r. 
Selaw^ loading drifrd p>lcitnici into pSetna cil U. S. Army nir fiold 




Lower tefti botdes ot dried plofmia and diililled water are lealed 
iin lin esni with lubet and raedlet. The dnnart at Iswer righl 
are h^iwing pr«lEminary pnpminalien at p R*d Crp» canlar 




DECEMBER, 1942 



37 





The liquid is frozen by putting 

the container in e mixtui^e eonsisting of 
Dry Ice in a low freezing solvent. By in- 
clining the container away from the ver- 
tical position and rotating it, the liquid 
plasma to be frozen forms a layer on the 
inside wall of the container; this procedure 
is referred to as “shelling/^ A large surface 
of the frozen material is thus exposed, 
which hastens removal of water vapor 
when subjected to high vacuum. This pro- 
duces the cone shape to the dried plasma 
inside the flask. 

The escaping water vapor is removed by 
several methods, one of which is by means 
of a condensert the bulb being immersed 
in a freezing mixture so that the water is 
frozen therein as fast as the vacuum with*- 
draws it from the material. The tempera- 
ture of the material under process is grad- 
ually raised after much of the moisture is 
removed. The dehydi’ation is then contin- 



t 

Pr«|Hir1ng Iq lnjfrtl blood from 
bank info wOundtd man''i veinip 
; -n p-f medical carpi 

mix«s di«Hllad waier with flaky 
platmar rettOring it to Cl lipoid 




Naw l^a irkklei into the vAins 
of Ct novy loo m an who wai nni- 
tfio fir*! foiMaltiai at Poarl 
Harbor loit Domnbor 7i Thb 
man hof now fully reCovBred 



Afl^r stwing bloody den an nra 
odviivd fo toko p^oofy of Hqr 
uid nourifhment. Har-a^ I’hey re- 
ctWa rfrfraihmanf ot IM(w York 
fled CrOtfi BIcOd Donor Sorvice 
1 





ued until the final moisture con- 
tent is less than one percent. 

Tests have shown the value of 
the plasma and its sterility are 
best preserved if it is kept con- 
stantly under vacuum. For this 
reason the container is especially 
designed to maintain the vacuum 
after dehydration^ and into the 
neck of each container is inserted 
a tightly fitting rubber stopper. 
Then the vacuum is released; the 
containers arc removed from the 
apparatus and immediately flame- 
sealed, which insures the mainte- 
nance of the vacuum indefinitely. 

(Conlm 
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As thougli symbolizing 
the remote bul essential 
p^rt it plays in tho Allied 
Nations' drive for victory, 
the letter '"V” is formed 
by a machine winding 
coils for electric trans- 
formers made by a West- 
inghousc plant* The two 
slanting arms of the “V” 
serve to support several 
spools of copper wire, 
which can be wound onto 
as many as nine coils at a 
time under the guidance 
of one operator. Trans- 
formers in which the coils 
will go are used to “step 
or “step down^^ the 
voltage as rE^quired by 
electric power tools in 
defense industries. 



Armt holdln-^ 
an Irnniforiner winder 
t-liCint to righl and lafl In 
formation, oi though 
tndicnlifig ihul mci- 

chlnu it playing a pari 
in tht viefary campaifin 








Rotary Dolly Turns Plane Wing to Best Wor 



Unwieldy airplane wings aie now being 
handled with greater casc^ and at a saving 
of 35 pci'cent in tsm ep by work men making 
repairs at de Havillan^Aircraft Company's 



Posi 



overhaul deparltnent in ' i:pror 
huge wings are mnunted in a whecF-Iike 
dolly which may be TOlled foiward or back- 
w'Eird to support the wing in horizontal or 
vertical position or any angle of 
tilL Previously the wing was fas- 
tened to a stationary Jig which re- 
quired the services of at least eight 
men in changing position. Now 

naint- 



A^rplono mfl-un^Bd in rolory 

dolly are lumed oafily to can^ 
V^nsent working position, thui fay- 
ing lioio ond of rapDirmen 






ir^ Uj 



ply by adjiis,.^ 
stallation would 
time for production 
as for the service 
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ALL DRESSED UP 




Somplii sf fabrict for uniformi omJ other itami befng foiled for weplher 
rtiittance on the roof of the Army's principal Quortcrmofter Depot 



\/OUH Uncle Sam is not only a fu st class 
^ fighting man^ but he’s the woTld."s 
greatest tailor, too. 

In addition, he is a haberdasher and style 
dictator and decides what tlie best dressed 
man will wear. Just now^ the fashion is 
running strongly toward uniforms. Uncle 
Sam^s activities in procuring garments for 



some 4,000^000 soldiers 
produces figures which 
are easy enough to read, 
but are so huge that no 
human mind can envision 
the separate ai^ticles. 

Take a single item, like 
wool. If you discover this 
winter when you buy a 
suit or overcoat that it 
isn’t quite up to former 
standards, remember that 
one soldier in his first 
year of service is issued 
necessary clothing con- 
taining a minimun^ of 200 
pounds of wool. 

That produces the stag- 
gering figure of 800,000,- 
000 pounds of wool. But a 
soldier needs 45 more 
pounds of w^ool as soon as 
he goes into combat service. Add 180,000,- 
000 pounds. There go 980^000,000 pounds 
of Tivool. Since lltere is no reason to be- 
lieve the Army wiU be limited to 4^000,000 
men, the round figui^e of 1,000,000,000 
pounds of wool might be a simple one to 
keep in mind. 

If you can't imagine 1,000,000,000 pounds 



I 





and. SOME PLACE is- GO! 



of wool, perhaps thinking of it in 
terms of sheep and their fuzzy 
coats would help. It takes 28 sheep 
to produce the first 200 pounds of 
Wool per man. That's ItM^OOO^OOO 
million shearings. Combat serv- 
ice will require another 20^000 
shearings. There you have rough- 
ly 125,000+000 sheai’ings, miich of 
which will come from the 50,000,- 
OQO or more sheep which are nib- 
bling grass in the United Stales 
to add to the stockpile. 

And now cotton. It takes ap- 
proximately four times as much 
cotton as it does wool to equip an 
army. 

Not all of these textiles go into 
unifonni?, of course. Some are 
used in other garments. In fact^ a 
mere SHlpOOOpOOO yards of wool will 
go into uniforms for 4,000,000 men. 
Cotton goes into hundreds of 
items. Some 15,000,000 blankets 
will use both wool and cotton. 
And then there are 9^005,000 pairs 
of gloves^ 40p000,000 pairs of socks, 
10,000,000 undershiits, 10,000,000 
drawers, 42,000,000 yards of flan- 




jilctfliti "llnirl" ih-nt worn undflr ileel helmel 

ciunng combat and oi regular Fl«9dg4er for Dth«r Service 




Here't what the well-dres-ied Army m^chonic, fitAmonp aad cavDlrymciFi or« WfCtrlflg by decn^ fif Un-cle Som 
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Ihh "iorhjr*" mdchin* cJropt tiiktl boH 

l4i t*tt S'ough ihflll -oF naw ploilic military halmat 

nel shii'ting and 30^000^000 yards of over- 
coating for the army-to-be. There are also 
ties, hats, gloves, mattresses, sheets^ pillow 
cases, tape, buttons, thread, medal ribbons, 
flags, banners, piidons, mosquito nets, 
nuj'ses' clothing and a host of special items 
for cold and warm cUmates. 



Each selectee is furnished with a uni- 
form and equipment, consisting of some 60 
items valued at the aony wholesale cost of 
3200 . 00 . Exclusive of specialized equip- 
ment for such forces as paratroops, air 
corpSt and ski troops, which cost more, the 
basic list of clothing includes; one woolen 
coat, six pairs of ti-ousers {two woolen), 
one woolen overcoat, eight pairs of shorts 
(both woolen and cotton), nine under- 
shirts (both woolen and cotton), two caps 
(one vroolen and one cotton khaki) ^ one 
cotton field jacket wdth woolen lining, one 
pair of woolen olive drab gloves, nine pairs 
of socks (both Woolen and cotton), four 
neckties, three herringbone twill jackets^ 
three pairs canvas leggings, one hening- 
bone twill hat, one khaki wabt belt, three 
pairs of shoes, six white handkerchiefs, 
and one steel helmet. 

Most of these products are made or pur- 
chased in one spot, along with numerous 
others such as band instruments and flag 
standards, and that spot is the U. S. Arroyos 
main Quartermaster Depot. It^s one of the 
busiest places in the business world today: 
Clothing the Army is not only a supply 
Job. It is a morale service, too. No soldier 
is going to feel much like fighting in the 
Arctic wilds with cold feet. No man in. the 
tropics can battle mosquitoes all night and 
Japs the next day. A soldier is likely to 
wonder what he is fighting for if his 



Toflk tor Mt; wlmor fpold cemorj onil 0 yniform modo of right 
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uniform turns out to shoddy. 

The life of an American soldier 
may depend on the fastness of the 
drab^ brownish yellow color, im- 
parted by khaki dyes. Improperly 
dyed khaki fades into a yellowish 
white which makes a uniformed 
man a conEpicuoiis target for a 
sharpshooter. Tropical suns, wear 
and repeated washings demand 
top quality dyes and in getting 
them, the Army has had excellent 
cooperation from chemical cor- 
porations. The Du Pont Company 
risked 343,000,000 in plants and 
experiments to be used largely for 
this purpose. 

Nothing made by man In such 
quantities as the supplies turned 
out in the huge depot can be ab- 
solutely perfect, but the staff is on 
the job night and day in a minia- 
ture city of nearly 100 acres which 
has its own police and fire protec- 
tionj w*ater and heating systems, 
street markings and traflfic control. 
This "City of Supplies^* maintains 
its own. fleet of trucks and even its 
own railroad system, operating 
over three and one-half miles of 
track, complete down to the 
roundhouse which shelters four 
locomotives. 

One laboratory building con- 
tains one of the best textile lab- 
oratories in the world. Here, 
fabrics and items of uniform are 
tested to make sure the high 
standards required in Aimy spec- 
ifications are maintained. Such 
vigilance hag often been referred 
to as "the first line of defense of 
the soldier's health and comfort/' 

Textiles are tested for tensile 
strength, xvater repellency, wind 
.resislance, resistance to wear, 
color-fastnesg, shrinkage* chemi- 
cal composition > wool content, re- 
.si stance to the passage of moisture 
as in raincoat fabrics, reaction 
.when laundered or dry cleaned, 
and construction of the fabrics. In 
:addition, btithms are tested in a 
special crushing machine. 

Slide fasteners arc tested on a 
machine that subjects these fas- 
teners to thousands of slides. A 
‘"robot” machine measures the 




Exnmtning samplti el Fahfk ic- a&iurt uniformity nf ihad^ 
■Sns of many cvncilylpcol litlli ptrfermrd by a ol ^xpirtt 



Afrny bTag&e — "Cflof" lO cii^itieiPii— ftnql intpiicrian by 
lailor 1o mnlce Kure it mcBli axd cling Army ipicificolrani 
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Aiiembl/ lin« for <h«i^roni— ovtry on* li carolulEy inipflcNd 
by 1r[iiil4d womtn ihown exomining RfiI isrgflOitl't chtvroflt 




Tailing tinl^rfa tlr*rtglll of cfotll «l TOW oF ipKial moEhinti 
The Pufpl^ HtOrt^ prized Army detor^Hon, mull bo without flow 




yaidage of spools of thiead. The 
diameter of wool fabrics is mag- 
nified SOO times to determiiie the 
grade of wooL This machine is 
used in cases where the visual in- 
spection of the depot's wool grader 
is doubtful. Samples are set out 
on the roof of the laboratory to 
insure their reaction to weather 
conditions. 

Two cold rooms, capable of pro- 
ducing temperature as low as 6S 
degrees belovu zero, are used to 
determine the warmth of certain 
fabrics and combination of fabrics. 
Every conceivable type of chemi- 
cal and analytical test, including 
the reaction of gold and other ele- 
ments from button platings^ Is 
conducted in the laboratory build- 
ing, which is called the “House of 
Magic.” 

All testing procedures are es- 
tablished in an effort to determine 
whether or not the fabrics or fm- 
i^ed garments meet specifications 
established by the research and 
development branch of the depot. 

The cloth \vhich the depot pro- 
cures is inspected before it goes to 
the contractorj who fabricates the 
finished garment. The contractor- 
works from government pattemsi 
uses the government's materials 
and findings, and returns the fin- 
ished garment plus the scrap 
which is reused. 

The manufacturing division, 
which has about AfiOO employes, 
makes all t^^es of outer clothing, 
including the latest garments de- 
signed for parachute troops and 
for wear in cold chmates. How- 
ever^ it makes only a pai't of the 
clothing required by the Armed 
Forces. The remaining items ai’C 
produced by private contractors. 

One of the most interesting sub- 
divisions of the factory is the spe- 
cial measurement section which, 
takes care of men built qut of pro- 
portion, both large and smalL It 
recently made a uniform for Joe 
Louis. Another waa made for a 
sergeant having the following 
measurements! height, 6 feet; 
weight, 310 pounds; chest, 69 

(Continued to page '16A) 
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Home Guards Train to Cross River on Ropes 




Lack of D bridge won 't slop thes4 Britiih Homv Oucird4k 



The mort bthind iho pole h covering the *'crO»iifig''' 



British Home Guards learn to cross riv- equipped. Home Guaivl units are training 
ers by crawling along heavy ropes strung with antiaircraft batteries so regular troops 

between posts. The men practice fully may be released for foreign service. 



Battery-Operated Blinker Signal T alks With 1 4'M i le Beam 



F^iilure of the regular communi- 
cation system during war emer- 
gency would not find civilian 
defense workers unpi'cpared at 
_Hillsdale,MLch. They have a blink- 
er signal system of iheir owm ready 
to be set up at a moment's notice 
so messages may be ti’ansmitted 
between predetermined points, 
with the angles for the beam al- 
ready plotted. Mounted on a tri- 
podj the apparatus consists of a 
sealed-beam headlamp installed 
wilhin a piece of stovepipe and 
powered by an auto battery^ The 
key for blinking the light is fas- 
tened to the operator's knee. The 
beam can be seen 14 miles at night. 




Charting angl^i cit which light lieniaft will be ui«d {left} while 
(rig hi) Ic^yb^hrd fattened at ihe kntt tapt aul the ittetiages 
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KNOCKDOWN FURNITURE 




The frv<3 -piece plywood jIdoI obove 

Weighi juit a lihile more rKon Iwo pounds 



ET^hl piece; of plywood^ plu; o few 
iirnge; aod seDrewi fotni nn a»i;l«ndin;g' Ipbr? 



There"* q new style of fvrniture madft 
fa ordaf for Phii chofiging world. Wor- 
llme horties ors smollti-r, c&peciallV the 
more nr Eqil lamparnry finm-ei in dir- 
fflnso howling pr-ote^tf and traiter 
parks. Prioritbs are rapid Ey eliminnt- 
mg the civilian qf mi^lals, Amori- 
rOiHi mpVfl from job lo jo bp ■from homa 
lo hnni|B in large fiumbarsp*^ -shipping 
¥pace If at a premium. So d^if^nori 
ore rushing in Eo producEian llghtp knock- 
down^ plywood fyrniluro lo fit the home 
of I ha ItioTfleTil. E^omples are the 
SmaSJ cabinet and other pTe^^ev cti lop 



J^ighl^ ho-w □ five -piece knack- 
down piywood choir dovetopS- 
offer leading drawing baard. 
Selow^ remove Iho fcr^ws orid 
this farnilure comes ppcirt In 
porcals eoxily carried by hand 
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^ KNOCKDOWN HOMES 



quine sm-aller furnilure;, sludles the pr-oper preperliiarts 
wilk miniature ifris, as se&n at lop. Som* of hil inniOValioFi* 
are boing prepareef for on imms-dlole Vorlirne markeL For 
exampla, there is ihe callo-psing toble at the lower rig hi, 
jhowri fuJI^ osiembled far 'yotir Ijving-diiiing rnam and di»> 
siiantled for ihspnaertt? ihis knockdown fcolyro Soves co-nsid- 
crablo Space le shipping, on imporlont foclor ot the moment 



Mr. Caggeihall has applied for a potent on 
iJns wriliJng desk- vanity^ frem plywcod, 

A buyer may build his own desk from ply- 
wood imprinted witli »py righted pottern 
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Pocket Guide Dials First Aid 
For Injuries and War pas 




Didti condensed inf^rmalloin lo IrEotmen-r of 
of gcE» pOi-tOriing (l4p) pnd injutS*t {boflom] 



"Wliat kind of puiaon gas has been used 
hy the enemy, and how should victims be 
treated; what is the nature of the injury, 
and what is the proper treatment? These 
questions are answered. In a jlfiy hy two 
ten -cent first-aid dials^ one covering War 
gases and the other injuries. Eighteen dif- 
ferent war gases are idei^tified by their 
odors and the eUects and symptoms of 
each. Spin the dial to the gas you have 
identified and a window reveals the treat- 
ment that should be administered. Num- 
bered and easily located on the 'Injury" 
dial are 20 of the most common injur 
such as fractures^ dislocations, ruplme, 
heat exhaustion, shocks sunstroke, asphyx- 
iation^ drowning, burns, snakebite^ wounds 
^ and bleeding. When the dial is turned to 
the type of injury involved, the window 




* 
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reveak a description of the symptoms and 
the right kind of fu’st aid treatment. The 
fw'o guides are o£ a size convenient for 
tucking into the coat pocket or first aid kit. 



Weir to Save Niagara's Beauty 



By Curbing Erosion at Falls. . 

In their endless struggle the 



destiny of Niagara Falls, engineers are now 
building a weir in the upper rapids to keep 
the swirling, rushing waters from gouging 
out the apex of Horseshoe Falls, The un- 
derwater weir will stretch from a point 
above Goat Island to the Canadian bank, 
reducing the flow toward Horseshoe Falls 
and sending a laiger volume over th'e 
American side where the ^hallow mn has 
robbed the falls of some of their beauty in 
the last few yeats^ 






rs 



Hoods in Raid Warden's Lamp 
Give Dim ^r^ed 

Black and red hoMs^insi globe of 

an electric lantern designed for air raid 
wardens make the lamp useful for black- 
outs and signaling as well as ordinary 
lighting. The hoods are lowered by turn- 
ing small screws, A switch on the side 
turns two ways to make contact with either 
of two sets of batteries. The handle and 
switch are finished with luminous paint. 
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Ironing Board ^^Chair’^ Mas an Adjustable Top 




The irantn;^ (able cihova ii a fiv^^w^y item, providing ironing 
bgord, kklch^n »tDoL choir, ^FiaesKrne bo» und tfand, and o 
ste plodder. The hinged boord iwlngt to o verlkal pdiilton to 
foriri o choir bofk. When uK-ed at nn Eronrng lobte o foWef port 
it pull^id out to form o itool. The -shoe^hine box ond tiiond or« 
in the bos-e. If o sEeplodder is required^ ihe Ihree piecei— bpx, 
iTeol and beord— form iho &pl*w, dusting ond renew- 

ing shine on shoe by thrusting it beneoPh dolh on haid^r 



^ Three vegercibEfri end meet ore cooked in this 
Sectional pol ell at Itie some time. The wire 
sections hove hooks which pertnil them to be 
ro i led on d ottoched to I he sidesj ma k 1 ng room 
for meot in bolfe-m. IP's loid tg savp yltgminS 



Moybe it's wpr ecgnomy^or [usl plain economy, 
anyway the inveotori who cj^kibiled their wares 
□ t o show 5 pan sored by the Americoo Hobby 
Fedfi ration in Npw York f motored three- four- 
on d five -in- one orticiES. Above is o three’ in -one- 
inSPrijmertlj operating on Ihe pendulum princi" 
pie, that serves as o square, plumb or p Itfvol 
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AAountaFn men i3-f lh« U. S. Army i-Eolfr ts he^ghl with ropti m 
winter cart^Jifioirt!! near Fo rC Lcwi^ Wn$1-|^ &cIdw, in tho R-ochiei- 
al^ Wjrapriingr i* prrvole Ttam Ft Frnncii E. Warren takes caver 
beHnd a hu^e boulder wIlH wfiicK h*i uniform 



M. Grant 



\ S ^HEN the time comes to climb 
^ ^ the Caucasus or pack a gun 
over the mouritains of Norway or 
plant the Stars and Stripes on the 
button of Fujiyama, Uncle Sam’s 
new mountain troopers will be 
heading the parade. 

They are getting in trim by leaps 
and bounds — leaps from paratroop 
transport planes into ten- foot snow 
banks and bounds up the rocky fa- 
cades of some of our best western 
mountains. 

To these lean, hard, bronzed 
mountaineers a polar expedition 
would be little more than a week- 
end holiday. The training mill 
grinds them pretty fine. They’ll 
scout miles through forests and 
across treacherous ice fields, often 
with thousand-foot ehl^s falling 
away at the side of the trail, and 
then turn in at night to slumber 
snug in a two-pound down sleeping 
bag at 50 degrees below zero. On 
the blizzard-swept slopes of Mount 
Rainier they carve caves in^the^^ 
snow for shelter, and dash out onl 
forays riding a two -man motor to- ^ 
boggan at the speed of an automo-fv^ 
bile. Down in Arizona, Indian*^ 
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Scouts scale rugged peaks and in 
the Wasatch mountains of Utah 
white-clad flying infantrymen — 
Tnany of whom have never before 
seen snow — tumble out of planes 
into a white wilderness, retrieve 
skis and provisions dropped by pai'- 
achutCj and glide away on a dawn^ 
to-dusk assignment* 

Some of the toughest jobs of this 
war ai'e being saved for these men. 
Jobs like stealing through enemy 
linos to raid supply columns, scout-- 
ing ahead of the main amy, hauling 
light artillery over the mountains 
and leaving TNT calling cards un- 
der ejiemy bridges and munition 
dumps. It all has a certain aura of 
glamor on paper; but iTs not pure 
glamor to pour out of a plane into 
$cmeone else^s back yard with your 
pockets fun of TNT and caps and 
fuses. Not until afterward. 

But they Ve doing that right along, 
in dress rehearsals for a show to 
open soon in Tokyo and Nazi land. 
And when you learn that theyVe 
parachuted cases of eggs from 
planer and retrieved them whole 
and unscrambledj the demolition 




a rifleman from Minneioto harden t up hit "-wth 
on ifiBW pciIrBl. melDriiedj. Iira<l(-d i-iv«i« toboggOfit 

whf<h h(iV4 dltoirtvd high in maneuvirt on Mlu ftoinier 
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One ef the famed Indicin 

kit in your back pack ceases to be a source 
of worry. 

There were several unknowns that both- 
ered the pai'askis when the pioneer units 
began training in the Wasatch mountains. 
Would the rarefied air in these heights 
support a parachute as well as at lower 
altitudes, and would snow landings be 
safer or more hazardous than on open 
gi'ound? The commander of the paraskis 



— they are all volunteers’ — made the fu'st 
iump to find out. The chute billowed 
out and floated down as nicely as it 
would in sea -level Georgia, although it 
u'as slightly less maneuverable; and the 
cLiptain plumped down into a ten-foot 
bank of snow which was a soft enough 
cushion but not designed for a doublen. 
tirne march. The boys learned on sub- 
sequent experiments that a sheet of 
bare ice is a harder landing field than 
a concrete 3’un\vay, 

So far no one has given the army a 
suitable folding ski which the chutist 
Cron cany down with him. Thefts some- 
thing for the inventors. Instead, the 
procedure is to drop bundles of skis and 
supplies^ clearly marked with colored 
parachutes or ribbons, then circle back 
over the spot and spill out the parachut- 
ists, who land as dose to their equip- 
ment as possible, retrieve the supplies, 
strap on skis and packs and glide away 
on their mission. 

the mountain maneuvers around 
Mt Rainier the men make five- to 
seven- day trips, each man carrying a ten- 
pound gun and a 50-pound pack contain- 
ing dehydrated food and tinned meat, melt- 
ing snow for water. The mountain trooper 
is taught to ski alone and in formation, and 
to use ropes and other Alpine equipment 
in climbing and descending rock and ice 
precipices and crossing glaciers. More than 
any other soldier, he ig trained to operate 
independently, to carry out his mission and 



Ski and fnewiKsfe lrocp& in wKira park-OK iTorni a udion an Canadian bordvr. Propeller-driwtn 

dedt" l4*n in rnlddlv diil{in<« tttrty two moo and masrhina Quni. Similar mnlDr iledi nr« hy tK« Riittianc 





subsist alone if separated 
from his unit in a bliz- 
zard. He may carry a ra- 
dio wilh which to sum- 
mon supplies by plane. 

He must understand 
tracking, construction of 
sheltor and beds in sub- 
zero weather, he must 
live M'ilhout fii’e if fire 
would betray him to the 
enemy, he must learn 
winter first-aid, evacua- 
tion of casualties, camou- 
flage, emergency ski re- 
pair, map reading and 
orientat ion, sketchings observatEon and demolition. 
He must know his exact location at all times and 
have the stamina to travel on skis, sno^vshoes or 
afoot under diflicult and dangerous conditions. 
That doesn’t mean he must be the hefty vai-sity 
fullback type^ He's more likely to be the lanky, 
agile and enduring center of the baskelball team. 
All ski troops are not mo im la in troops, but all 
mountain troops must ski. The paraskiS“wlio 
regard parachuting as an elcmcnlary exercise 
compared with skiing and call their skis '"torture 
boards" — are picked voUm leers of 21 to 32 years, 
weighing 12Q to Ifio pounds. 

Perhaps the most famous of the mounlaineers 
who foj med tlie pioneer i^ki patrol unit of the 15th 



On ayJ-pHiifl duty, thfli %kt Ir&nppr* at right Vi-eers hii Fighl- 
weighl but wnnn duwn flecpifig b-og. He'i- cEI retidy far bad 



A baby lank tcwi ct f^ueufr af laldieri on in wintfir bat- 
tig maavuvgrL Ih^tg- little tank^ tro-veJ 60 miEfij an hour 



OV4r ihfi noie of thii prCpullvr- 
driven tUd U P ttiachine gun 
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Juii b«for« ihfl hump! thi« pargfkl fi-oop^r IrtiTntri^ in Utah 
op4n«d h^s r«str¥* chult b«CQut4 al d rippad leam in tHfl othar 



Infantry at Fort L&wis^ W agh. ^ was Cnjp. 
Walter Prager, 28,”a^aII,“IiaK Swiss who 
has taken a number of International Ski 
Federation firsts in Europe. One of the 
world's best skiet's^ he coached at Dart- 
mouth for five years before his induction 
into the ^rmy^ In European competition he 
often entered international events against 
a Bavarian, Peter Pringsheim, although 
they never met personally. Pringsheim 
was then on the German 
national ski team, taking 
prizes in slalom and 
downhill races. They met 
and became firm fi'iends 
as members of the 15th 
Infantr;^' ski patrol. Oth- 
ers in this outfit ai‘e an 
American-born private, 

Wladyslaw T. Mietelski, 
who spent nearly ten 
years in the Polish ai'my 
ski troops; Pvt. Glen 
Stanley, former captain 
of the Colorado Univer- 
sity ski team, and other 



and Yos^emite, 

Amei'ican mountain troops have 
learned from Finnish and Russian 
and Austrian and Swiss tech- 
niques and improved on them. 
They wear white parkas in the 
snow, reversible as a forest -green 
covering for concealment in the 
pine woods. The fabric is uind- 
and water-repellent, consisting of 
two layers of rubberized cotton 
duck fabric. Polarized goggles^ 
fiesdble and with plastic lenses^ 
filter out the light rays that 
thi^eaten men with snoivblindness. 
Light and strong skis have been 
developed, and. the U. S. Forest 
Products Laboratory at Madison^ 
Wis.p collaborated in a months 
study of the cause of ski break- 
ages during which it was found 
that most skis can be repaired, at 
enormous savings in wood and 
other materials. Most breaks^ the 
tests showed, occur neai' the tip of 
the ski at the bend. 

The Geiman pack artillery 
which fought its way over the rugged 
mountains of Greece utilized a lightweight 
pack saddle on horses or mules, with a 
frame of metal tubes. American experi- 
ments, however, led to the adoption of pack 
racks of metal rods rather than tubes, since 
these seemed more adaptable for bending 
into shape. Packs \vere designed to shift 
the w'cight from the soldier^s shoulders, 
and the frame can be converted into a res- 



Tk4 whirling propElEBTr inviii- 
bla at thfr i-«er, lakES Iwa mwn 
KPLTlktg by tied an Mt. Rainier 
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heavy mobile kitchens too 
unwieldy for life in the 
high Sierras, and instead 
tiny stoves are issued for 
every two to four men on 



cue sled in an emergency. 

Ordinary company 
mess equipment calls for 
kitchens too 
in the 
instead 



□n 

^ little oil 

burners weigh about 
three pounds — a new one 
just being tried out actu- 
ally weighs one pound — 
and can be set up and put 
to work in less than a 
minute. Even in low tem- 
peratures it is expected 
to bring a couple of quarts 
of water to boiling within 
ten minuteSn The stove 
bums gasoline, kerosene, 
alcohol or _ 

Rnd occupies a space about eight by four 
by four inches in the back pack. It can be 
used for heating as well as cooking, should 
these hai dy outdoor smen ever indulge in 
the luxury of heat; and it will operate at 
full blast continuously for four and one- 
half hours on one filiing. One pint of fuel 



C^¥4i in Ihe tnOw or* bom* to th# troop* Ofl PAt, Rainkr. Hl*y \90tn to 
liv* comformbly outifoDri in ievBT'€*l w^olher and ^Ttv^ on rhe count4^^' 

is sufficient for the cooking requirements 
of one soldier for ten days. Furthermore, 
you can fling this tough little stove across 
the room without doing it bodily harm. It 
was built to take the same rough treat- 
ment the mountain troops must take. 

(ContinuBd la page 



AtroN inowdrifled *lopBt ci Wh Bfildy, nfrPr Sdlt takeCily* paraaki treapera preclice their alien t approach 
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Electric- Line '*Saf ety V alve^’ 
Blows Out Arc in Silence 




CMta^ayi blown (feriground) and iinbl&wn limh^r 



Where two separate circuits supply elec- 
tric power to all pai ts of a factory so power 
may be kept flowing in the event one cir- 
cuit is damaged by sabotage or a short 
circuity a noiseproof "safety valve/' tested 
recen tly by Westing hou^e laboratories, is 
able to snufT out 54,'OtM) kilowatts of elec- 
tricity in 1/60 second, and thus guard the 
cables against serious damage. Enclosed 
In a heavy copper can, the limiter, as it is 
called, breaks the cirexiit when a copper 
bar is transformed into vapor by heat gen- 
erated by the flow of excessive current. 
Almost instantaneously the vapor con- 
denses to solid copper on the relatively cool 
inside surface of the container. The arc 
which then occurs bcUveen the ends of the 
melted bar is blown out by a blast of gas 
released by the heat of the ai^e from a 
llbrous ring surrounding the bar. A blown 
limiter can be replaced inexpensively. 



Bullet^s Telltale Flash as It Hits 
Helps RiflematL^orrect 

Better control of small- armfe fh'c ^tiould 
result from the development of a telltale 
bullet that flashes or smokes as it hits, en- 
ablinj^ the marksman to^correct his aim 
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just as the artilleryman does after watch- 
ing the explosion of his shell. Ordinary 
small-arms bullets register their lull only 
Tpvhen they strike on dusty ground or quiet 
water. An aimy man recently obtained a 
patent on a new hollow bullet for rifle or 
machine gun. Near the point, its metal is 
very thin^ encasing a smoke-making com- 
pound for daytime use or an incendiary 
mixture that will flash at night. 




Slotted Molding Above Window 
Replaces Curtain Rqds^ 

Easily nailed or scrct^d to^Tie top of the 
window frame, neat-appearing moldings of 
wood fitted with slots for hanging curtains 
ai^e offered as a substitute for metal rods 
which may become scai ce due to lack of 
material. Special tape equipped with slid-- 
ing tabs that fit into the slots, or tracks, is 
sewed along the upper edge of the curtain* 
and the moldings arc provided with one, 
two or three slots for convenience in ar- 
ranging various combinations of draperies 
and cui’tains. The molding also helps in 
putting up blackout curtains quickly. 




FiltitiQ cuMoin, Top; iloflad (noldtng and tapn, banem 
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Garganlkia lh« Great wai^ one- af tke author'i garitlaip 

]\/TANY things have 
^ ^ been grown in 
backyardsj bkit people 

tell me that my backyard crops are the 
strangest in the world. 

There were a I must 6^(J00 dogs. Over 5.500 
T.vere St. Bernards of the noblest strain ever 
produced; 300 were Pekingese^ 110 bull 
ten iers; one was the rare Hungarian poll, 
with a coat the color of steel wool and a 
temper as sharp as a steel knife. He^s still 
the watchdog of my backyard. 

And there were 1,200 Rex rabbits, 400 
guinea pigs, 3,000 tropical fish, 5,200 pi- 
geonSn 100 canaries, two homed owls, six 



He like! tc p\ny <■ fir4 cr 

cockato<Js, 30 African 
parrotSp three macaws, 
three snakes^ one 
leopard, one Chinese dragon, one monkey, 
one orangutan^ two gibbons, 60 chimpan- 
zees and two gorillas. 

I roentiun them last, but the apes — par- 
ticularly my chimps and gorillas — ai'C first 
in my affections. 

My dogs brought me as much as $1,500 
apiece. My pigeons sold as high as S250 a 
pair. My Rex rabbits with theu^ chinchilla 
fur brought up to $175 a pair. A chimpan- 
zee sold for S 1,500. One of my gorillas^ 
Massa, went to the PhiJadelphia zoo for 



By Gertrude DgvIfe$.JJIiitg^ 

Author of the book, "An i molt Aro My Hobby' 






t 7 /it . .4 
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Mrt Linlx wdichfrt Mary I^Up lh« chi4tipcini«»^ on* ol h«r St. 
B-ernardi and a Hungeriian poli which ii oFraiil of rhimpanxio 




iilcf meu c-f hii kind, Skippy wof an acrobat. 1-av-ad monkoy- 
ifiiitfrt and wdt a daring ya^ni^ man an tho flying Iropexe. 
Captopn Jiggi wdt n ndlural acfor-^nfifi of tho authar'i wnarl- 
est chirnpanieet. These fellows both iiartafe pnd impravl** 




$7,500. Anotherp Buddy, brought 
$10,000 from the Ringltog Broth- 
ers and Barnum & Bailey circus. 
You may have seen him. He^s 
eall(?d Gargantua. 

With these pels on my hands 
and a 14-room house in Brooklyn 
to run, I have had little time to 
keep precise books. I presume I 
have made a profit financially. But 
I am positive of this: my thousands 
of pets have brought dividends in 
the form of happiness. They have 
given me the feeling that I have 
done something in this world bet- 
ter than any one before me. 

I have made hundreds o£ friends 
among people v^"ho came to see the 
animals. There developed the de- 
sire to write what I had learned. 
I have one book to my credit and 
am writing another. The first book 
told of all of my pets, but my next 
will be devoted entirely to — yo u Ve 
guessed it — my apes, 

I am the only person to bring up 
two gorillas side by side, let alone 
to have raised 60 chimps, their 
smaller cousins. And this oiperi- 
ence has taught me that while they 
are lower on the scale of animal 
life than man, they are in some 
ways keener than man. 

For example, the ice box in my 
Brooklyn home is a long wai? fiom 
the Simian House in the backyard. 
Many persons were continually 
opening and closing it. I doubt 
that any of iis could even have 
heard the click of the door from 
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where the apes weit confined. Yet 
both chimps and gcn’iUns not only 
could distinguish the sound ^ but 
could invariably tell when I was 
the person opening and closing the 
ice b03C, Thiii meant food for them 
and they always set up a clamor, 
paying no attention when sonic- 
one else opened the door. 

The same was true of the auto- 
mobile door. Though the car 
might be quite a distance away, 
with the hou^e between it and the 
quarters of the apes, they could 
tell when it was I who opened the 
car door. This meant ^mc lucky 
ape might be going for a ride. 

And for months before we could 
believe it^ it was observed that the 
apes set up a commotion every 
morning about the time I awak- 
ened. My room w'as at the front 
of the house. They could not see 
mOr They could not hear me. Yet 
these mysterious animals knew 
when I pi'ose from my bed every 
morning whether early or late. I 




Vivplrng the AHantk Ciry Bacrdw-allc on a Thii iv M'Tato, new on lovf wilH tht Oi Mrt. Ohrgentua 

genlleman'i vocal ion trip^ Caploiif 

fhi 40 <1 ra^kirtg chair fo watch thii lUff Unowore of fhis tCuEh cy&tem, Klfrin juti hup^ll Cmd pccJci 





never got up at the same time. They seemed to 
read your mind at times, and, at others, they could 
be fooled by pantomime and acting. Much of it 
was very hammy actings but it brought the de- 
sired results. 

For instance, it was not 1 or any other human 
who kept the colony in oi'der, m case you have 
wondei-ed how a woman could master apes weigh- 
ing up to 300 pounds. 

It was the Bogeyman. He was a visible threat 
of something mysterious and all-powerful. I 
owied a weird carved Chinese head mounted on 
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But for years I carried my demon 
in a pocket — just m case. 

Simian fears ai'C precisely the 
same uncontrollable fears that 
embairass us even as grownups. 
Tliunderstoims and certain loud 
noises; rats and micei anything 
crawling on the body; snakes at 
the head of the list. I have never 
seen my apes afraid of anything 
that is not a common fear of hu- 
man infancy and cei tain grown- 
ups. My apes were terrified at 
being left alone, e.spocially at 
night, and they were all afraid of 
the dark and of falling. 

Anything too big meant in their 
fresh jungle memories a leopard 



tf'l Safui'day' ond MT^to \t setting all lalfiflr-ed up 



Mrti. Lmli uifl-d this bogey moo to keep apei und#r coolrdl 



a stick. It had a dark -brown face with a 
mouth twisted in an ugly snaid, and u mop 
of Wool hair. None of the others ever 
touched the Bogeyman, and I always held 
it away from me, pretending to be scared 
to death of it* Apes are the most suggest- 
ible creatures on earth, and they fall for 
suggestive acling. Introducing the Bogey- 
man to a newcomer^ I would shrink and 
shiver as if it were a python; my voice 
would choke and trernble with fear. 

I could enter the playroom where a free- 
for-all fight was in progress — everybody 
tearing out each otliev^s hair and slapping 
and biting and shrieking — and lay the 
Bogeyman on the flooi% and reti-eat from it. 
jibbering in fear. Instantly they would 
take to cover. All who could would fly to 
my arms, the rest would liklo under blan- 
kets and rugs. The family was so thor- 



or a wild elephant. In Bi'ooklyn horses 
were the nearest thing to a large, danger- 
oita animal. But they were also afraid of 
the smallest mouse. Even when Buddy was 
huge I have come into his cage and found 
him cowering on his bed or on a shelf^ with 
his feet tucked under him and his huge 
jaw’s open in craven fear^ — aU at a tiny 
mouse mbblmg a bit of food. And yet he 
made pets of the gray squirrels which 
looked very much like big gray rats. He 



oughly condUioned that merely saying, even shared his food with them. 
"Here comes the Bogeyman ” was enough. (Cantinued ia paga 1701 



60 



POPULAJ? MECHANICS 



C-c^- 



,K' V - 









#€L 






Overlapping Shades Blackout Factory Window 



Factories with multiple 
windows are given com- 
plete blackout protection 
ivith overlapping shades 
that are raised and low- 
ered in sequence. They 
allow no light to escape 
should a shade be pulled 
down slightly askew or if 
a comer be lifted by a 
curi'ont of air. The shades 
roll up on wooden strips 
and give a neat appear- 
ance when raised. 



tettrale cracki of 
eliminaTtcl wiih hordy hlock- 
eul ihadst fhni dv^rlci| 9 . Tht 
th<id4ir 1oui^r*d in &equflnctt, 
mnnol hv Uflfld by fudd*n 
gu&ti af air. TKay ora dii- 
f<ar muEltple windowt 





Model Planes Train Aerial Gunners to Recognize Enemv 

How to recoghize en- 
emy planes und where to 
hit them Ls taught aei'ial 
gunners with the aid of 
models strung about the 
ceiling at an Air Force 
Prellight School in Texas. 
Di’awing a bead through 
sights of a .50 -caliber ma- 
chine gun as one of their 
first lessons, cadets leaiTi 
to identify Gemian Junk- 
ers, Heinkeh Dorniei\ 
Messer schmitt and Jap 
N a k a i i m a bomberst 
Showa Sho fighter- 
bombersi and four-place 
Mitsubishi bomb- 

ers, and instructoi’s point 
out t hei I’ vu Inerable sp ots. 



for irudent 

army pilots wh*r« Idifi- 
tiAcelian af enemy planit 
ond mcchine gunnery are 
cambineil. lnS4t thowi 
iighl9 of dummy macfiine 
gun 1rCiin*ii Qih a Nail 
Heiribel bamb4r mipdip-l 
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If your |ip$- learned to 

obey tuch -rammand! m 
''Come" and he car 

h4 tdvgfil to perform mpny 
useful tosk^^ p££pi‘ding to Carl 
Spili^ Hollywood t r a T rt D- f"" p'f 
Tn^vie dogs-. A I leftj the dog 
IS bc-ipg- trained to cfll^ hU 
master when the lelephooe 
ring*, When the phooe ting*, 
the dag Is Ud wp to it amd 
given the command tP sp4olir 
He quSckl'y learnt to bark 
when the bell rtnqi, NeKt, he- 
is led tp hii master in a re- 
mote raam of Ihe house ar 
ouldoors before Uif is givcm 
Ihe rommond, '"Speak." After 
a few days of thts troining^ 
Ihe dog will work alone 



ns old stuff lo &uckr famooi moVi* dpg shown 
obave and below^ but he ts wiiimg to pose SQ 
other dogs may learn- Sulow^ ifalnSng a dog lo 
bark when o Stranger approaches. As door 
apens^ the dog ii led farwaid and taJd lo speak, 
^'Ouord dury" it iIiq dogS m>otr fLindanienlal job 



Troinjng a dog lo earry a mafkor baiket storli wiib 
teoching hirn lo waJk with a rolled pe-wspep^r in his 
mo-uth. Then he groduotei to -carrying the woad 
dumbbellH above^ and finally to the botketp beilow 



TRAIN YOUR DOG 
TO RUN ER RAND S 
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Any -dog ni^cire l!ion 75 pounds can 

be tpugk* ii» pull a Eirioll car* or wpgpn in 
berries &. Fir&t teach him lo pull ph empty 
box with e r&p^ h^!d iin hli leelti to over* 
coirm ■fear o-i On -objlecF f1td to liTm. Then 
home-5^ the- deg la o smolt pEatforrYI or O 
tied (belowl thot will n^l tip gvor 

Aflef he ho-i learned la pull the platform^ 
weighK con be piaced on El grnduolly. He 
win offer no -ohfections when o dogcort or 
woggn i£. a-ghilLlijIed for- ike pl-ntfgrrii 








mouth. Next, slop severol feef from the 
paper and give eammand while ihe dog 
goes forward. Increase the dFstoncE belween 
you ond the paper graduoilly. Below^ dgg 
Co 1 1 Eng hii doof owner by grasping the writl' 



Lefh tram Eng do g fo bri ng newipopcr iptg 
hoctt*. lead him lo S-he poper and gEve 

■command^ 'Tjck if up/^ Then place Ef m hii 
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Attaching canluin^f with dinghy bflfaf« i^terting rflitcirE mit^ion 

British war pilots forced down nt sea can be 
given temporary relief when spotted by a scouting 
plane cai^rying a dinghy fitted with supplies to 
last until rescuers arrive. The dinghy, containing 
rations^ hand paddles, flares, torch and other appa-' 
ratus, is dropped from Ly^tider planes when they 
spot a wrecked plane. Smoke bombs are 
also dropped as a mark for either Wahus 
amphibian planes or high-speed motor 
launches which would be summoned to 
make the actual rescue. 



U* S* Bureau to Sift fir^^trons 
To Speed War Production 

Organized as a cleaidng house for new 
inventions to fui'ther the war effort, a new 
^^oflTice of technical development^^ set up 
within the War Production Board would 
also finance worthwhile inventions with an 
appropriation of SlOO.OM.tlCKJ. The agency 
will centralize all exporimental work^ 
search for new sources of raw materials 
and substitutes, with special reference to 
syntlietics, and work for simplification and 
standai'dization ii^ all branches of war pro- 



* Snatcher' Holds Fire Bomb 
UntU It Burns Out ^ 

Incendiary 

burning fiercely, can be snapped 
up safely with a pair of metal jaws 
and held within the enclosure until 
their fury is eKhausted. A long 
handle permits the operator to 
work out of hami's way. By pull- 
ing back a lever he closes the jaws 
about the burning bomb which 
then drops mto a lower section 
where the white-hot, molten ma- 
terial remains without spilling out. 
The jaws^ which form a cylinder 
when closed, have a refractory lin- 
ing, and in the event a bomb 
plodes within the container it 
would cause no damage since the 
upper section is free to open and 
til us relieve the pressure. 






Splil cylinder pkhi up b-emb and beld» It wfely 
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duction. Typical problems laid be- 
fore the bureau will be suggestions 
for mass production of large cargo 
planes, the construction of stand- 
ard hulls that could be used for 
minesweepers or sea-going tug- 
boats, and the building of a stand- 
ard chassis for trucks and buses 
with interchangeable bodies. A 
staff of scientists and engineers will 
interview inventors, analyze new 
developments and direct the oper- 
ation of experimental plants for 
building and testing models. 



Models Teach Quick Shotting df Enemy Tanks 

.ryl , > y 




Toy-sized models are 
helping men of oiir ar- 
mored force to learn easy 
recognition of tanks of va- 
rious nations^ a talent of 
prime importance in the 
smoke and dust of battle 
when all tanks look much 
alike. At the armored 
force school at F<^ Knox^; 
known as the '^Blitz Col- / 
lege,^' an identification ta- 
ble has been erected in the 
semblance of an outdoor 
scene on which the models 
make a momentary ap- 
pearance and disappear 
again. The student soon 
learns to identify the va- 
tanks quickly. 



Tabift bearing a mint^turo 
ni^rnduciipfi pl outdoor 
icHPB traini tunkirnen in 
<n«tcp||UiAbing Ot o 
gidncp Ihfl WDrtnnks of 
vanaui warring nolions, 
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Third-Dimension X-Ray Pictures Viewed in Stereoscope 'j 

An elaborate viewing apparatus remi- Is to aid in quickly; locatin^^^den^efeci? * 
niscent of the old family? stereoscope that within essential war equipment^ even to 

once graced nearly every pjirlor table has the extent of Rowing the depth of each 

been evolved for scanning large X-ray imperfection. Two radiograph films are 
pictures in three dimetisicins. Its purpose prepared of each specimen^ using high- 

voltage rays penetrating 
from slightly difTei ent an- 
gles corresponding to the 
direction from which each 
eye would see it. These 
two films are placed in the 
stereoscope, one at the 
_ right end and the other at 
the left end of a long table, 

A pair of mirrors, placed 
midway between the two 
films, gives each eye the 
view it would have actu- 
ally looking through the 
specimen, “When the 
X-ray films are viewed in 
the stereoscope with mir- 
rors correctly adjusted, 
the internal structure of 
the object being examined 
appears as though it were 
X-ray ert l*tt and rl^Ki oip gwpn "dppih" hy mirrari made of glass. 
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Phologra|)her mallei iomerD teil of comOu'llciga on oil lonk 
Ejiamining camouflogo texture on cr-oH-Kcrion of a ihalfor 







T^ATURE camouilages lish liy 
^ ^ making their bodies in a two- 
toned pattern, light on the bottom 
to blend with illumination from the 
surface and dark on top to merge 
Into the dusk of the depths. She 
protects birds in a similar manner. 
She mottles thq coats of doer SO they 
are almost invisible in a forest. She 
makes insects look like twigs and 
gives butterflies the form and col- 
oration of leaves and flowers. 

She seems to have neglected man- 
kind^ apparently never anticipating 
that millions of the lordly creatures 
which rule the globe would be 
forced to hide themselves and their 
creations from attacks of their own 
man-made monsterj the airplanen 

But today eivihans around the 
world, particularly in the United 
States where the home workshop 
abounds, are beginning to do what 
nature forgot! fooling the spy in the 
sky with camouflage. A recent es- 
timate indicates that more than 
5^000 civilians have taken up cam- 



CninQuaais EugJn^f rj ns COrp. 
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ouflage lesearch as a serious occupation ^ 
about 80 percent of them without pay from 
the government. Many more work at it as 
a pastime in cellar workshops. The result 
is that many extremely valuable ideas have 
been fed into the military and civilian de- 
fense organizations. So intriguing has the 
study of protective concealment become it 
is likely that no less than 25+000 specialized 
civilian brains will be backing up the ex- 
perts of our armed and civilian defense 
forces within n year or so. This is aside 
from experimenters in the military forces^ 
where anyone who displays a working 
knowledge of camouflage is snapped up 
quickly. 

New York City experts organized a Ci- 
vilian Camouflage Council. Corporations 
like General Motors encourage research 
men to tackle the problems. Schools like 
Pratt Institute, Rutgers and Syracuse uni- 
versities, New York State Institute of Ag- 
riculture and Kansas Cit^Art Institute are 
cooperating with army, navy and civilian 
defense officials. Philadelphia high schools 
have classes. Brooklyn Museum and 
American Museum of Natural History are 
doing their share. It hag even become a 



PraM Irif finite sludenli huird H moJel {|F walarfrant 
and dock area lo be uIhscJ for ttirdiet of camouflage. 



A helmel of foliage lop-t a cOllume tfiaf will blend 
a ioliller almcnt im-perceplibly into hii backgraueej 
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JnmBi C. htad of 

Prixlt InitiltPl? Art Schpol, r>p~ 
wrutmt mochjfi« wKich dupli- 
cerei SLm>^s}uiclQw cenditieni 
any fn ament af yeor 

Ci^mauflaging iphericol 4S) 
len-Sii with im>gulor ?ypet- — 
mlhradure lhai break V up it^ 
telltale pattBrn cf ihactawt 

The iim meckine (iQp) pr^ 
duced 4n madel below- the 
Khodowi Ikat would occur in 
Philo delp kid on o iped^ed 
doy of the yeot ^t nine -a.m.. 



business; companies like Camou- 
fliige Engineeritig .C4irporation^ of 
New TJprk have been formed. 

Artists, architects^ engin€3^?rs^ 
photographerSp industrial design- 
ers^ bitage designers, magicians, 
cheiriists, sculptors, mathemati- 
^:ians^ modelmakers, taxidermists^ 
landscapers and movie techni- 
cians whose special training fils 
them for angles of the fooling 
game ai^e contributing to the na^ 
tional effort. Prom dentists^ who 
learn to camouRage teeth, to paint 
and dye experts, who know the 
iinpoi'tance of color in protective 
concealment, the Ust is long. In 
fact, camouflage research is show- 
ing signs of growing into a hobby. 
Any fertile mind can help^ and 
the best ideas may yet come out 
of a home workshop. 

Much of what was learned in 
previous wars has become 
practically useless be- 
cause of the color camera 
and infrared photogr'aphy 
which ^ot color differ- 
ences invisible to the eye. 
The development of gi- 
gantic flashlights for 
night spying, combined 
with the use of the air- 
plane, have made it ex- 
tremely cUfficult to fool 
the enemy* The funda- 
mentals of camouflage, 
however, are still simple. 

Since military camouflage is 
well in hand, the best point of 
approach to the subject is indus- 
trial or civilian camouflage, be- 
cause the problems are million- 
fold and each has a different 
aspect. Every important building, 
every road, every gas or oil tank 
within reach of possible bombing 
needs protective concealment. 
The government has not yet com- 
pletely coordinated local civilian 
camouflage efforts, and most 
manufacturers and municipal of- 
fleials have not really tackled the 
problem. But eventually every 
important spot requiring camou- 
flage will be photographed from 
the air, maps will be made, con- 
cealment designs worked out. 
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Camouflage will be ap- 
plied, aerial mapping will 
test the results. 

Meanwhile the field is 
wide open for patriotic 
and inquisitive minds. 

Cooperation and infor- 
mation will be given by 
the office of Civilian De- 
fense in Washington, D. C. 
to responsible persons. 

The basic idea is to pro- 
vide either concealment 
or confusion o£ identity^ 
or both. An example of 
concealment Would be the 
application of splotches of 
paint to the roof of a small 
factory and the construc- 
tion of screens and ragged 
eslensions to the roof* to 
blend it into nearby ti’ees 
and shadows. An exam- 
ple of confusion of identity would be to 
change the exterior of the factory and add 
fences, smaller buildings and vegetable 
patches to make it look like a farm* or to 
build similar fake roof tops nearby. 

A railroad spur which gives away the 
presence of a factory, can be made to look 
like a road, or extended beyond the factory 
with dummy tracks and ties to mislead the 
bombardier. Roads which lead to an im- 
portant building can be extended by false 
work so that they rise to the roof, cross it 
and continue beyond. Concrete roads can 
be painted blue, as they have been in Eu- 
rope, or brown in the winter and green in 
the summer to merge with surrounding 
fields. Many materials can be suggested to 



prevent roads fi'om shining with I'eflected 
sky light when wet. Dyed crushed stone, 
oil and sand are usefuL Better materials 
may be available in local supplies. 

Important highways can be given the 
benefit of confusion by adding parallel or 
intersecting false roads. Strategic road 
iunctions can be disguised by painting out 
some of the known roads, screening others, 
covering the junction point with nets and 
using detourSi both real and fake. Plans 
are needed. Smoke pots have been found 
valuable to hide loads, their efliciency de- 
pending upon the visibility, the wind and 
time av^ailable to get them in operation. 
Parking fields are another telltale sign of 
a big factory and any bright mind can work 




Model factory (ri^hl)^ vaniihes behiTid rsal or pointed ihrufaf|. a mt-lhod rnoil of 3pD<H> ffrti oltilvdo 
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Expfriin«nli|i^ paltemt fgr bomb^reiitt- 

oni rggfing matenal af CaineuiRasa En^ina-frrin^ C«rp. 

out irregular an-angements of trees, nets 
and screens to make a parking lot look like 
a grove. 

Tanks can be painted dark and their 
shadows broken up with false work ex- 
tending to the edge of the roof and beyond. 
Paints should match surrounding colors. 
Dazile painting is called for in some cases. 
Or two tanks can be connected with false- 
work and squared off to look like an inno- 
cent bam. Docks can be shielded with 
irregular roofs projected h’om adjacent 
buildings, and painted so they harmonize 



with the nearby watei% even to the ripples. 

Smokestacks can be removed and forced 
draft installations substituted to carry 
minke to a point some distance from a 
plant needing concealmenL Or other 
sources of smoke can be added to produce 
confusion. Windows can be treated in 
many ways to lessen I’eflections. Land- 
scaping arrangements can be planned for 
roofs. Nevr materials to simulate grass can 
be found. Bridges are hai'd to hide, but 
approaches can be masked and the bridge 
structures painted to blend with w'ater be- 
neath, Where one prominent object exists 
which cannot be concealed, like a tank, the 
erection of a number of dummies in the 
same vicinity will cause confusion. 

Two general principles must be kept in 
mind. 

Jfatui'e creates rivers, hills, trees, shrub- 
bery and other features in her landscape 
in irregular patterns and colors them wnth 
many contrasting hues. Man builds his 
mads and docks in straight lines, his build- 
ings in rectangular form and paints in one 
or two tones. The straight line, the oval, 
the triangle, the circle, the square and rec- 
tangle in somewhat perfect form are his 
invention. The object of the fooling game 

usually to restore the diffused pattern 
of nature* 

The second thing to remember is this: 
thanks to the scientific perfection of the 
modem aerial camera, a shadow is often 
easier to see than the object itself and the 
aerial camera is so good it can spot a man’s 
footprints on gi'ass from two miles in the 
sky^ The camera can pierce fog opaque to 
the eye. 

One way to conceal a shadow is to paint 
another on a building so as to extend or 
(CoTillni^v-d to 174) 



Oil tcink it well hiiJctiin undt-r fcvarabl# ihcdcw candiTiDn^ (left] bul at andther haut iKe tun Ciwny 
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Bombardiers Train in Mock Fuselage on Stilus 



y 









Trainer fuselages are by inilruments ai itudenrs 3earn hembing nrcurary by Hining tha 



Bombardiers acquire accuracy at a 
southeast training center with a game of 
'"hit-the-bug," They ride in replicas of a 



fuselage mounted on wheeled stilts and 
by instruments above moving targets 
that are called “bugs” by the students. 



^'Porcupine** Car Has Feelers to Gauge Tunnel 



To measure the clear- 
ances of tunnels and 
fbridgeSj a railroad car is 
equipped with wooden 
that stick out like 
quills on a porcupine. 
The feelers^ which have a 
swivel arrangement, hold 
their deflected positions 
when they strike the aides 
of a narrow bridge or 
tunnel. Moasuj^ement of 
clearances is performed 
^ ^ by a steel pantograph 
which records the posi- 
S- ' lion of the feelers. Devel- 
opment of the “porcu- 
pine’* car by the New 
^York Central System was 
^ prompted by the great 
I number of bulky pieces 
of war equipment which 
are being shipped over 
the road. 



With al\ «F th*m In pltKO, ihe "percupintt'^ «r waul'd carry 112 faeleri 
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MIGHTY MIDGETS 



AAkrefilming '"V-mai’l''' for overioai Iroopt ii dona with 
machinoi like ihe one above, ftelow, poitage-Efamp-iiE« 
rocofd fhewk how ipeca ii lavad tVi n«wtpapfrp fiEe« 



<4 FILMDOM 

'^7 

ly/f ODEKN total^wav Tias the be- 
^ ^ wildering effect of changing 
our values, eliminating many of 
the things which seemed essential 
in peacetime and giving a terrific 
boost to the importance of others. 

Microfilm is in the latter class. 

Sti'angely^ these little films have 
now attained gigantic value be- 
cause of their small size^ They are 
suddenly mighty for the veiy rea- 
son that they are midgets. Even 
the larger type is only as wide as 
a matins thumb fi-om tip to first 
joint. The smaller microfilm might 
be compared roughly to the size 
of the nail on that section of the 
thumbs Yetp they are doing a Her- 
culean task. 



Industry has awakened to the 
fact that engineering drawings, 
contractSj corporation records, in- 
surance policies, building plans^ 
checks, correspondence and hun- 
dreds of other irreplaceable docu- 
Tnents are vulnerable to bombing 
raids, especially to the fires which, 
inevitably follow. Recorded on 
microfilm^ instead of perishable 
paper, these valuable records may 
be stored in fireproof and bomb- 
proof vaults for an indefinite pe- 
riod in about one or two percent 
of the space they formerly occu- 
pied. About 400,000 films a day 
are exposed for this purpose. 

The Army and Navy, with the 
cooperation of postal authorities, 
are microfilming the mail of serv- 
ice men. The "V-mail” letters are 



filmed so that millions can be 



shipped in a few packing cases to 
faraway lands where the messages 
are printed just like photographs 
on thick paper, folded into half 
the original sis:e, and distributed 
to men hungry for word from 
home. Huge numbers of micro-^ 
films are being used for this pa- 
triotic task. 



Newspapers are hurriedly mi- 
crofilming their back files, muse- 
ums are copying iheii' works of 
art, hospitals are photographing 
X-ray plates^ libraries are pre- 
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serving their volumes. 
And spies Liitd propa- 
ganda agents are having 
a field dey, thanks to the 
mighty midgets of the 
photographic world. 

The Chinese, always 
an ingenious pooplo^ 
have matched Americans 
V-mail with what is 
called bee- mail, a clever 
spy system based on the 
fact that a bee will re- 
turn to its hive as long as 
the queen reigns. Dur- 
ing most of the war with 
the Japanese^ the Chi- 
nese have been on the 
retreat because of their 
lack of mechanized 
equipment and combat 
supplies r As their lines 
move backward, their 
spies captui'e a number 
of bees from a farmer^s 
backyard, carrying them 
in tiny cages. Microfilm- 
ing their messages and 
printing them on very 
thin paper, they attach 
the paper to the bees and 
release them^ The bees 
wing their way back to 
the hive at a speed of 30 



&4li;rastat CflTpgrntloii pS:nw 

f Micpof^lm earners men wgirk 
in v-auft r^ducin^ 70r000 &ngi- 
n«eririp drawings 1o 90 f^lrn 
whkh will wfvn vnitiiobltP 

L«fl^ -ihewing h^w ipi?f cvncepl 
iTiicrAfiEm tromti by pfylrig ap'eiT 
iele of i,hoe ond then carefully 
llipping the Sincill film iniide 

R^eidiit^ pffijtcifed wilfi o 

bexlihs reader^ halawp In which 
itip TTiicrofilm it handled On to lit 
and moved by lu-rnilfig I he cronk 
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Tti4 d^rk bsndt trtclrdirig rmw\ or* nttwif d«¥itopad micrefllmi 
driad under heal lampi^ a Onal step in tha praceiiing 



ta 40 niil^s 3n hour just es efiidently for 
short distances as homing pigeons which 
are employed in the same manner* The 
message is picked up at the hive. This sys- 
tem works both ways across the lines. 

Most of the atrocity and propaganda ar- 
ticles which Alter mysteriously out of con- 
quered nations like Poland to sec the light 
of day in American newspapers are trans- 
mitted to this country by refugees who 
have concealed microfilms around their 
persons and baggage^ or by spies 
who turn them over to allied 
agents in neutral nations like 
Switzerland or Portugal. A single 
microfilm will easily transmit 
from 5,000 to 10,000 words of in- 
formation printed in fine type. 

Many of the anti-Nazi publica- 
tions which continue to circulate 
in a wide underground network 
thi-oughout Europe are read in the 
form of small photographic prints 
from mici'ofUm, or are enlarged 
and published in hideaways from 
articles transmitted by microfilm. 

As in the case of the Chinese 

Hiding mkraflrmt rOwi of Fnalchai 

nnakn tfiiir IraniFer Miy aman-g fpiti 



and the bee hives, this use of mi- 
crofilm ^vorks both ways, to get 
facts into the United Stales and to 
get them smuggled out Nearly 
every important spy trial since 
America entered the war has re- 
vealed that Nazi and Japanes^e 
spies are making full u^ of micro- 
film. In one case a hidden movie 
camera caught the spies in the act 
of operating with the mighty 
midgets. In this case+ too, the small 
size of microfilms is the key to 
their value. 

The little fellows certainly lend 
themselves to concealment One 
popular method of transmitting 
spy messages is to pry up the sole 
of a shoe^ particularly if it is rub- 
ber, slip the film in and let the 
sole fall back into place. Fountain 
pen caps will hold a microfilm and 
the pen, too. Trimmed down^ mi- 
crofilms are concealed beneath a 
postage stamp. The new style fil- 
ter pipe in which the stem fits over 
the interior section where pipe 
and stem join, is helping spies. 
Microfilms are slipped between rows of 
matches in a paper match container. No 
one notices if a spy discards an apparently 
empty paper match container, or hands it 
to an assistant. 

In addition, microfilms may be hidden 
in the nose, in seams of clothing,, in a wom- 
an’s coiffure and tliey are even slipped into 
capsules^ usually of silver^ and swallowed* 
They fit nicely in the back of walch cases 
and in one Instance a trapped Nazi spy was 
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found to have bleached a 
microfilm and substituted 
it for a lens in hia eye 
glasses^ md icating that 
the Germans have a 
process which will re- 
store the message on the 
bleached film. 

But they have more 
respectable war pui^poseSj 
too. In cases where one 
war plant wishes to faim 
out contracts for intricate 
mechanical parts to a 
number of other con- 
cernst the objects them- 
selves or the detailed 
plans are being micro- 
filmed and shipped by air 
mail. At the receiving 
end^ these pictures are 
enlarged and scanned in 
a reader, or photographic 
prints are made. Weeks of delay are avoid- 
ed, A tiny spot can be blown up as big as 
a door mat. 

They are valuable for the making of 
templates, when not too large, for the met- 
al may be coated with sensitive emulsion 
and the pattern printed right on the plate. 

Testing aiiptanes has been speeded up 
along with experimental flying to discover 
the efficiency of various typos of plane de- 



Verifyeng a disputed 
■an UOOO af filn 



^ RcMirdak CDFCw n tlan phaia 
payment wikh a machine that preierves 7.QCCF chicles 
n. Thi» now mathino boih ptipt&graphi afi4 prajoctu 

sign and equipment. It has been standard 
practice for a test pilot to make a flight in 
the morning with a pad of paper and a pen- 
cil on his knee for notes. He spent the rest 
of the day calculating what his instruments 
recorded and preparing his data for other 
(ests the next day. Now a microfilm cam- 
era goes aloft with him, constantly record- 
ing the facts told by his instruments as he 
concentrates on flying the plane. On land- 
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Thif handful of f»Kmii EOnioin* 

40 full-lenslh h e o ki— pof^pble 
fo4'«runnir of fuiuro Ubrariei 

ingj he is able to scan rec- 
<3rds within an hour or 
two and then take the 
craft aloft for additional 
tests. 

New uses crop up constantly. The state 
of New York recently destroyed 7^000^000 
canceled checks, filming them so that the 
record was just as good with a saving of 
99 percent of the storage space. Draft 
numbers are ahvayg microfilmed so that 
they show the date and time they were 
drawn to establish the pi^opcr order. The 
famous Westinghouse time capsulet buried 
deep under the site of the New York 
World's Fair for the benefit of fuluie gen- 
erations, contained microfilm rccoi-ds 
which will give a complete picture of con^ 
temporary civilization. 

One great newspaper^ the New^ York 
Times+ microfiims its pages daily and read- 
ers may subscribe for the film edition, 
which is mailed to them. Another, the 
Philadelphia Inquirer, keeps its back files 
in this manner and even supplies a Phila- 
delphia library with copies so that anyone 



can seai'ch for an item with a microfilm 
reader which thi’ows the type into clear 
enlargement. This is fai' simpler and eas- 
ier than thumbing through hundreds of 
pages in a bulky volume which soon weai-s 
out. The editions for an entbe month oc- 
cupy little more space than a bar of soap. 

Tiny films w^ere used as far back as 1S70, 
diu'ing the Franco-Prussian war, to fly 
messages out of besieged Paris by ticing 
them to the kgs of pigeons. However^ it is 
only during recent years^ and particularly 
in the last few months that the business of 
microfilming has boomed. This volume 
concerns itself principally with the haste 
of business concerns to protect their rec- 
ords from bombing and^ possibly, sabotage 
by fire. 

A number of new coTnpanieg have sprung 
up because of this avail- 
able business, also a num- 
ber of theories about the 
best methods of micro-^ 
filming. These theories 
deal largely with the size 
of the film^ whether they 
should be filed in strips 
or rolls, and type of 
equipment. 

One of the leaders is 
the Microstat Corporation 

tComirtWfrd io pcige 166 J 
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Trouble Shooter Joins Fire Cart at 
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To shoi’ten as much its 
possible the loss of pro- 
duction time that might 
result from damaife by air 
I'aids or sab^ot&gc, all 
Fisher Body'lptarilif en- 
lai'gely in defense 
vvnrk, ai'e provided with 
Itv'o gmall-sisie mobile 
outfits, one to fight fires 
and the other to make 
quick repairs. The min- 
ialure fire wagon, pulled 
by a tractor, carries six 
buckets of sand, eight ex- 
tinguishers fur chemical 



At a mernenl^i neltee^ 
thfl-Se two wnit*, 

trouhl-e sViaoter abovs 
end fir# truck ai l#ffp 
cen ruth tc cup 4 

wilb flre& or tfamage 

to itiAp C>C| u ip m tE nl 
enuiftd by bumbi from 
enemy planes or up^- 
ri^irtg of lobolourt 



fires, four axes, two crowbars, two wreck- 
ing bars» one stretcher and two 12- foot 
Jadders. Other equipment includes Ian-- 
temsj gM masks, 300 feet of hose, 130 feet 
of rope, pumps, fire guns and various small 
tools. The repair truck or ti'ouble shooter, 



designed for use in restoring disrupted 
services, clearing debris and making re^ 
pairs, conlains jack$, $horing timbers, 
crowbars and chainSr tn many instances 
this unit c^n be used temporarily to re- 
place some damaged shop equipment. 





Even the 
"daily 

strapped 
pen^ The bar 
rings suspended from straps 
either end, convenient to the 
child's reach, and a central rope 
strung with blocks on which he 
can pull himself up. It is designed 
to develop the baby*s larger mus- 
cles and holster his self-confidence. 



'^Cradle Gym” Strapped to 



EaHy ftliiTiing fetf Ihv flying Irapaxn 
siflrh in lih* cradifr fur Ihii ftllow 
wilb iciti arreirt^#TTi 4 nt of b^r ^nd 
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BRINGING DEAD OIL WELL 

^^HEY couldn i lose, of- 
^ Ecia]s of an oil dom- 



Tkfr opera lor Of thi cpnlrok of iho (ptcia! truck 
cfiah pf '''filectric mdicaljog al\ pool 

Gemma myi from iiwtita areunif uitine aos- 

in o ihrFO-lo^l lube (rIghtK actuotpn^ recording pen 

A Lane^WcilLl IG^thol Gun PerForotor it ready to hs 
lowered inlo well to blotl ort opening inlo olf poot 



pany decidedr when a 
group of Lane-Wells 
Conerpany i^search men 
asked for an abandoned 
oil well to play with. The 
technicians wanted to try 
a scheme for bringing old 
oil wells back to life* 
They were perfectly hap- 
py w'hen the oil concern 
offered them a weH that 
had been pumped dry and 
was due to be sealed with 
concrete. 

The amazing thing is 
that the scientists re- 
stored the well. The '"dry 
hole” has delivered 150 p- 
000 barrels that no one 
knew were there and is 
still producing. 

The methods that re- 
juvenated this w^eli are 
now helping maintain our 
petroleum production 
rate. Few people realize 
that oil production in the 
United States averages 
less than 10 ban’ek per 
well per day. Although 
this is partly because the 
flow is restricted to in- 
sure longer production, 
more than 10^000 new 
wells have had to be 
brought in each yeai' to 
replace wells that dry up. 

About 1,000,000 wells 
have been drilled since 
1859, of which 400,000 are 
now producing oiL The 
remaining 500,000 were 
dry or have played out. 
From some of these 600+- 
000 holes, it is thought, 
more than enough oil can 
be obtained to maintain 
our necessary wartime 
production rate. Of 
course, the United States 
has fabulously rich oil 
reserves, but steel can't 
be spared for a heavy 
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I" Ld(idrr>g Ihe undern 
ground Gmh Porforo- 
loir wElh hnEF'mch hvU 
|gli to be shot through 
I h i &l«el eo^iug int 4 
oit-benring ground 

+-» Prepormg buHett for 
the underground gun. 
Behind eoek bulUl 
□ hair-inch charge of 
pqwderp fired by elec- 

Itif’-heoled filidimqnf 



Bulleli of many ^hopfi^ are u-ied to pi$rc4 
oil Or gp» greoE, open tfogg^d »creen-i, 
and perform many other laiihE for oil inOrt 



drilDng prograDi now. Tht casing 
alone for a 4. 300 -foot well weighs 
61 tons, 

Tlic mirat^le that trai^isformed lh<? 
dry hole into a flowing well is easy 
to understand. The sc font is Is took 
advantage of the earth's radio-’ 
activity to find the oil, then broke 
Into the deposit with an electric 
machine gun. 

When a rich pool of oil is dis- 
covered irmiiy wells ai'e drilled to 
tap the deposit. Shallower oil 

{Continued 1g page 164) 
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Plcw^Shaped Garden H6e 
Digs Furrows, Covers Seed 



pmtic^Mastitute for window glass has 
been iBeve^loped. Said to be capable of re- 
sisting the concussion of a 150-poimd bomb 
exploded eight feet distant^ the sheet con- 
sists of two layers of laminated plastic 
rei^orced with a ^ire screen “welded" 
between them. In comparative tests, a 
quai-ter-pound steel ball dropped fTom a 
height of 40 inches broke safety glass, but 
a two-pound ball di^opped from 42 inches 
^vns needed to penetrate the protective 
sheeting which gave way without shatter- 
ing. The plastic window gives good visi- 
bility and passes 97 percent of the sun's 
ultraviolet raySt making it suitable for 
greenhouses^ hospitals and the home. 



HOt 

FDR WQRK 



Adjustable Spout for Tin Cana 
Clamps on With H<wked Bar 

Contents of tin cans can 
out spiUlng with an adjustable metal spout 
held in place with a bar that clamps to the 
rim. The pointed end of the spout which 



HcHfr lihrewi dirl to either tkJvj making dian fumkw 

Handy for Victory gardeners is a pioW“ 
shaped hoe that can be used for digging a 
furro^y several inches deep and filling it in 
after the seed is planted. The implement 
is turned on its side to provide a flat sur- 
face for smoothing the ground, or it can 
be pushed with the plow in a level posi- 
tion to fill holes. Small or large holes can 
be made with the point* 




Plastic and Wire Screen Window 

> » 

Resists Bomb Cfi^LCussiotx / 

To guavd against HyiWg^SsJ^iSailerBd 
by bomb explosions, a transparent, flexible 







^"SundwiEH'' of plaitk and wTf* makas taf«r wirtdow 
80 




Can ii {liorciKl with painted end af ^damp^n"' tp^ut 



extends through the bar is eased into the 
can and a lip slips over one edge. The oth* 
or edge of the can is engaged with a sliding 
prong and hooks fastened to the bar with 
a wing nut. Felt padding around the spout 
prevents leakage, 

/C Write to the Brms listed in the "Where- 
/ to-Buy-It index^ to learn more about 
\ products described in this magazine. Say 
You Saw It in Pogular Mochanic^ 

J ** 'i/tV ' > -j 
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Student Flyers Learn Acrobatics on Bouncer 




Sl’udflPl pilots of Ihe Novy moke Iheir firtt '"flighl''' frOin bouncing blonlcel in nthl?tic training 



Athletes usually make good flyers, so the 
U. S. Nav'y begins the training of cadets by 
making them good athleles. At one pre- 
flight schnoL the men learn balance and 
coordination by bouncing on a large oblong 



“net” supported aU around by coil springs. 
The apparatus, called a trampoline re- 
bounds when a man falls into it, sending 
him high into the air where he can do 
fancy turns or loops before coming down. 



^Super-Ear* Gives Quick Warning of Approaching Plan 



Every second that 
elapses between an air 
raid ^vaming and the ar- 
rival of enemy bombers 
means more lives will be 
saved, A “plane detec- 
tive^' that picks up high 
frequency vibrations at 
the instant of origin in- 
stead of many seconds 
later, as is the case with 
ordinary sound detectors, 
is the invention of Charles 
LaMar of P as adena, Ca lif. 
T^ie detector looks like a 
giant ear trumpet. 



Thi& huge "ear Irumpaf'' ipeeda 
on m rcitd wcuftiiitg hy 
iecundi. It rt non-^elfictricfli 
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Traveling nxoy hove lan imp-ortianl place in poilwar aulo- 

motivft d^^elaprnqnl. Th$ <ar below was hv^lt for a publiahing cam<- 
it* interiorp obovVj h On offic* with tl^nding| Keadroom 



CAR 






De*i 0 ned ai a mobile 
car foi- mpn^fpctur?/, thi* 
frent-'WheeUdj'Lvo tn/ willi u 
9^horsepower V-& sag me ha^ 
living c^uaHi^r* far Ibres m&n 



YOUR 



VICTORY 



By Brooks Stevens 

Induftripl D-vtignq-r 

^ - ■ - 
^nHE American uiviliEin ]s 

* recovering gradufilly from 
the shock of hig ccuntry^K 
complete entry into the great- 
est wiAT in history tind its nec- 
ej;snry sacrifices. Production 
oi passenger c^irs ceased 
months ago, and the public is 
getting tjsetl to the idea that 
the family auto must last for 
the duration, possibly longer. 

It is not premalure tg talk 
of the postwar possibltities in 
this field of manufacture^ for 
certainly it is one of the coun- 
try's largest^ and one upoTX 
which the people are definite- 
ly dependent. 

Although the general pub- 
lic may feel that the postwar 
car will be a radically styled ^ 
all plastic, rcar-cnginc ve- 
hicle with a completely trans- 
parent top, it is only wise to 
discount this to a great extent,. 
The length of the war will, of 
course, be a powerful govern- 
ing factor. If the war should 
come to a qaick end, the fmst 
postwar cars undoubtedly will 



% 
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be revisions of the 1942 
models. This would be 
the only practical meas-- 
ure in consideration of 
the thougands and thou- 
sands of dealers who have 
boon hit so badly by the 
cessation of automobile 
manufacture. 

Comwsion from war 
production and a re- 
sumption of passenger 
car maTiufacture will be 
effected more quickly in 
this manner than to at- 
tempt complete retooling 
for radically designed 
models. In fact, revisions 
of 1942 models might be 
available six months after 
the war as against retool^ 
ing completely for roar- 
engine or other radically 
styled models which 
might require 18 to 24 
months before reaching 
the market. 

Reasonable revisions 
will include a greater em- 
phasis on the elimination 
of individual fenders, as 
such; front fenders will 
blend gracefully into the 
body instead of being ap- 
plied appendages; and 
com plete elimination of 
individual rear fenders 
will be effected through 
widening of the body to 
absorb them. This makes 
for fewer Individual 
stampingSp smoother ex- 
terior streamlining, and 
from a practical stand- 
point the generous 
smooth surfaces can be 




Today's with a minimum of 

tccling cmd fobriccition COtt. Notv O^Lrliinvi oF Cirmy ji«p o-n opon 




Thii h«od-on vivw illuilroloi lh« pottFlil* Utnd fowprd nar-englno 
Uviign, with improvod OnU viiiion fof pattengvn 



Sivon p«opl« tioBp Id lK« trnpKvfj- tw9 in rhe rractsr of fKit mohE^ 
h-ome- equippncl wilh vhowvr bath 0011 itove. It Forrywfli/c- f^ip-r long 




DECEMBER, 1942 



83 




Typual tnany ih't% fhf4«-wh*frl tar $xir«m* ”uaftirp|i" 

$hap« has D plaftik body and Iriinf parent tap presant^ng many problimt 



reshaped more easily after accidental dent- 
ing. 

Sacrifices made by civilians during the 
war and a general attitude of restraint 
will only be satisfied by the elimination 
of superfluous bright work^ chrome grillSp 
stripes^ bars^ and other useless ornamenta- 
tion, The simplified front- end treatment 
will include concealed or retractable head- 
lights^ already in use, and more functional 
air scoop intakes as a part of a substantial 
bumper design. 

There will and should be increased vis- 
ion in this postwar model. The panoramic 
full- vision windshield, accomplished by 
moving the heavy door and corner post 
outward and back from its former position, 
will allo^v for ISO -degree driver vision. 
Safety glass windshields will be bent at tho 

point to accomplish this pEirtLal encircle- 
ment; however, they will be b-ent In one 



plane only, Curved plas- 
tic windshields, long the 
dream of many designers^ 
have not yet proven hard 
enough to withstand 
wi ndsh j eld - wdper ac tion 
in conjunction with grit 
and dirt present in rain. 
Spherical shaped plastic 
windshields ai‘e apt to 
distort vision. Plastics, 
however, will play an 
ever- increasing role in 
tomorrow’s car, certainly 
in connection with all in- 
terior trimij instrument 
panels, control lever 
and the like. Interesting 
and satisfactory uphoisteiy has already 
been executed from wox^en plastics. Per- 
manent color and durability wdll be the 
keynotes^ Plastics may also play an in- 
creasing part for many small elements in 
connection with the power plant. 

There has been considerable speculation 
as to the use of molded plastic body panels 
and fenders to replace steel This is doubt- 
ful at least for the first postwar cur* The 
tremendous increase in the production of 
aluminum, which in 1943 will be several 
times the 1939 production, will result in an 
increasing use of this material in automo- 
bile bodies. Stronger lightweight steel is 
also being experimented with. 

The real postwar car will not appear un- 
til enough time has elapsed to develop a 
completely new type of automobile. Be- 
fore touching on this “postwar car,” I 
should like to make another reasonahle 



The rear engine ii eofily accntible by way aF fannar Irunk lid and fiender Bpeningi-. Netice ihe coaling giHlIt 
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and conservative proph- 
ecy: With the ever -rising 
cost of this wai' and the 
possible taxation meas- 
ures brought on by we 
may find the average 
American forced to ac- 
cept an undersized cai‘ in 
comparison to prewar 
models. It is entirely pos- 
sible that a civilian ver- 
sion of the army jeep 
might be a most accept- 
able and desirable piece 
of transportation equip- 
ment. Conservatively 
styled versions of this 
jeep could be manufac- 









Tha auther believai th« 

*iOTi r«pre!«iil£ tbv 

me-sl likely nealmenl of tke 
iposl^or' family sedan. It it 
a revised veniisn ol yOvr ''41 
tnadol with mcreatad panty* 
lamic vision, further olim^ 
natiQit of Individual fdfideri^ 
Eimplifiad front end and lest 
arnamenlal ^'bright work'' 



tui'ed during the war to 
fill necessary civilian 
needs. This conservative- 
ly styled model, in both 
open and closed ty^^Sp 
could be executed with 
simple tooling and a min- 
imum of fabrication ex- 
pense, yet it could have 
pleasing lines within 
these limitations. 

The civilian jeep could 
then be projected into a 
postwai' ^S'ictory car” in 
a more completely styled 
foi’m. This model will 
take on graceful lines 
through the elimination 
of fenders and sti^essing 
of longer and more 
sweeping lines in an effort 
to make up ifi appearance 
for a short wheclbaser 
This car would have ma- 
neuverability^ reasonable 
speed, greatly increased 

(CanlEfiuitd ta 1^3) 



The IwB drawing E- abavs ikow haw a civilian je«p can be given grace and 
ityle; thurt wheelbaie it helped by lingle fender blending inlo body, 
beloWf funclianally mtrecmlinad truck with paylaad cupadty 
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Illinois Institute of Technology. So 
fine is the wire that an eight-liuur 
continuous recording can be wound 
on a spool five inches in diameter 
and tvvo inches wide. The record- 
ing insti itment is about the size of 
a typewi'iter. Unlike other sy stems, 
the recording is entirely by mag- 
netic mcans^ wliich causes no me- 
chanical change in the wire. Sounds 
can be played back as soon as tlie 
recording is made^ without process- 
ing of any sort. The wii’e will retain 
its recorded sound potential for 
years if desiredt or it can be wiped 
clean instantly by passing it through 
a demagnetizer, Because of the re- 
corder’s small size and portability, 
and the inexpensive wire used^ it is 
believed to have many applications- 






Sound Recorded on Fine Wire 

By Magnetic Impressioijs. 

Steel wire as fine as a human* 
be used for reproducing sound under a 
process developed by^ Armour Research 
^oundation^f ' Chicago, affiliated with the 






Topip bpf hIeIvo nfefrd no mor« 

heal lhan Hie flarns at it candle Ar maUh 



i Wth Girl 

To Film Rhythmic Action 



, Movie Camera Swings 

• / Y-Vi Y . 



Thin Tape and Bar Solder 
Applied Witho^ a^ Iron 

Solder supplied in t^‘o fo^r^— 
one a flat, narrow tape and the other 
a — may he applied without the 

use of a soldering iron. The tape 
xvill solder most metals, except alu- 
minum, and contains its own flux. 
In soidering small parts the tape is 
wrapped around or placed between 
them and the heat applied while the 
paiTs are pressed together. The bar^ 
on the other hand* 'will solder ra- 
diatorsj motor blocks, aluminum, 
granite, porcelain, wood, tin and 
stone, besides copper, brass, gal- 
vanized iron, etc. It is only neces- 
sary to heat cither the har or the 
article to be soldered and rub the 
bar on the joint. The flame of a can- 
dle or match is usually. sufTicient. 



I winding gif I ClOp) film ad by CCiineia Orl f>fattorrA (bortarn) 



In order to get close-up movies of the rhythmic 
motions of a girl in a swing, to accompany a mu^ 
si cal number, cameramen at Republic studios de- 
vised a swinging camera platform. So the girl 
would remain in focus at all times, the swing seat 
was roped to a plank extending from the 
^ end of the swinging platform. As the cam- 
^ era swung to-and-fro the swing and girl 
^ traveled with it in the same arc^ eight feet 
^ in front of the camera lens, restilting in a 
novel swinging photographic elTect. 

) 
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Three different lypet of 
(ila^tic-cnatfld wall pnn« 
eling nrs thown here. 
Th« finish ift permanent 
and invet the extra time 
and expenie enleiled 
wh«r4 piciiler or 
ithfld boardt are applied 



Plastic-Coated Wall Panel Has Lasting Finish 



Construction of emer-^ 
gcncy housing can be 
speeded by using wall 
panels coated with a plas- 
tic needing no treatinmt 
after installation^ Three 
types of finishes and ten 
different colors are avail- 
able, and the coating is 
watei’proof and washable 
with soap and water. A 
carpenter can install 
them quickly, using ei- 
ther brads or waterproof 
adhesive. The panels 
come in sheets as lai'ge as 
foul' by eight feet, and 
may be used for remodel- 
ing by application over 
old wall surfaces, as well 
as in new houses. 






Portable Huts for Barracks Form Own 




Shipping Crates 

Et»sy t f rn^ 1^'^ 
milUajy ctunps or war in- 
dustry housing centers, a 
stream line cottage With 
ai'died roof is made in va- 
rious sizes by a Los An- 
geles manufacturer. A 
tu'o-man unit that can be 
assembled in two hours 
wgighii 700 pounds and 
forms own crate 4-by- 
4- by -10 feet for shlpping- 
Largei- rntsdels \vill house 
10 or more men. 



/ 



Soar- 
ing ore cissainbled quick* 
iy la farm a mililary ^ulr 
and can hs lak^n apart 
for ilifpittoiil to raw life, 
Iha of a tingld 

unit form q crate when 
tlackdd together 





Ai the siren screarrif over <in 
air deTcichfnefit 

of ground IroopSi, abDvej, af 
the First Air Corpi doshei 
from slatton in the hpngtir 
lo take up poiitions cover- 
ing Ihe f]ey. In a few sec- 
onds the boie becomes bee- 
ihiv-c o# ocfivity bptk in the 
air and an Iha ^roUndr AnlT- 
oircraft giins sweep the vky 
pri ih'B dirqp^tipn <if eKpeeted 
ottock, fFgtilef planes> tpor 
ei^cross the freld^ tharp- 
ihooleri tv$h lo I’h-clr poits 
oi loud speokers blare orders 
from the field heodquorters 



Defender* of Ameri^n'i epgstol oreos leap 
into oclion during a test olert candocted 
hy Ihe U. S. Army First Air Corps at an un- 
ideniified airfield. Before thp olf Foi'd siren 
reotkes its crescendo, every man on the 
field U in ottSon. Months oF secret drill- 
ing have resulted in perfect co-ordination 
botw-eq-n ihg vaj^EoMii units. Abov#^ orders 
are shouled til rough big Speaker ot ih^3 
lirsi n^lo of the siren, Ar rights ihe gen- 
erol PKodui from the b-Oi rocks rtcreotioil 
room where a few minutes before pool and 
ping-pong were in order, fielow^ rights 
figbtcf pilots race to word Shefr plonoS, foS' 
tening their helmets os they go. The planes 
arc plreody belong warmed up by the 
chonics who jerked out chocks ond set 
propellers spinning when the shen sound- 
ed. The soldier at far right is grinding a 
hand ifrcri. In 0 few min ole i Fhg fighter 
pilols will he in the airr on their way to 
intercept enemy bombor^- Mcanwhil^^ 
■"desk"'" soldiers at the field desert Iheir 
typewriters and grob riflts ond ominurti- 
tian from Sergsanlt in charge. Every mart 
hos a previously assigned post and duty 
and he knows every split second counts 



WHEN THE SIREN 

r 
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Absv&j women (snd children ore igvcftLiatecI 
by ]ecpi from home* n^(^F the air fieFd 
Linder oHccIc. ^^ecially trained dipldiers 
direct tht evacootksn. One Iheir minor 
problem^ daring O test alert h to gift the 
children out of the jeepi afler they orrive 
at dn-shinotion. I hair fo-ndneti for [ieeps 
Is only Setond to a me rry-ga -round. At 
righlj donning equipment on the run, men 
pour from borrocli-l to defend the freld. 
‘Orderb from I heir commonding officer -are 
heofd through the -loud speakers ov^r iht 
door. Their enhloding fire will rommund 
field nod wipe gyl pny enemy paratroopB 







Take -cover I Tho Irpops 
wo^Ee no time in occupy- 
ing one of tho mony ln«- 
holes, leifj Ol strategic 
pomis shout airfield. They 
would ploy hd'Tuc wblh o 
iow-nying enemy pilot at- 
tempting to s-liof e the 
hote wilh mochine-guri 
fire. PFaneS Tn the back- 
ground will -not ba caught 
on gjound. Although the 
of o t-vst olert at a 
coastal airfield has on oir 
of confuiion,. mavement of 
every mon Fi planned 



Man the gufisl The crew 
of an antiaifcrafT ma- 
chine gun unFl Springs lo 
action with the clocklike 
precision of crack foot- 
ball bockfieid. The .^P 
caliber Weapon Will 
rocitk far up into jhe sky 
with a fiery recaption for 
enemy bombers over the 
fi-cld. Th-ei gunrierS arq 
eiKperts al quickly dixlln- 
guishing between enemy 
bombers arid li^hti^rs 
ond U. S. oircrafl. The 
phota^rophi sri Ihpio 
pages are the answer of 
the Army air commend to 
the queryi What wilF hap- 
pen if the enemy altoi:ki7 
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Portable Airless Blast Cleaner 
Uses Centrifugal Force 






"Rocket” Motor for "Subs” 
Said to Increase_Rangfi 



German U-boats tbe XK 

Ian tie ec»a£t arc believed to be di iv- 
^en by a new type ^'rocket'" motor, 
■ which would explain their greatly 



increased range and efFectivencss, 
according to "Sea Power;' maga- 
zine of the Mavy League, Burning 
oil fuel on the surface and a mix- 
ture of compressed hydrogen and 
oxygen when submerged, the mo- 
tor, which is an adaptation of the 
usual Diesel engine^ would elimi- 
nate electric batteries and electric 
motors as well as the danger froni 
chlorine gas. li would permit con- 
struction of lighter, smaller and 
more easily maneuvered subma- 
rines capable of crash-diving with 
incredible speed and moving with- 
out leaving a telltale wake. The 
magazine points out that the sin- 
gle compressed -gas engine gives a 
small submarine a cruising range 
of at least 12,0(K1 miles. 



tt 



^ Biait«r tlingn tot\d m^dipnicpll^ irv»i9adl ol by of cir 

> 

Cleai^ing large or small metal products in the 
blast room can bo done with greater ease by using 
a new portable btaslLng machine 
that thl^ows the abraslv^c mcclisn- 
f ieally by centrifugal foice ins lead 
□f by air, eliminating die use of air 
compressor motors, pressure tanks, 
hose, valves and nozzles. Suspend- 
ed by a cable with a spring balance, 
the machine can be raised or low- 
^ ered easily, and the balance, in 
iV turn, is mounted on a cairidge 
;t‘ moving horizontally on a radial 
track so any point in the blasting 
^.areaiTiay be reached. Topical work 
^ ^:leaned by the machine inckides 
X lathe beds, gears, fi^imcs, valves 
and furnace casting.':?. 



Dust From Long "Shaker 
Smothers Fi^ Bomb 

* 5 ? 3 

Incendiary lx»mbs oiilnae Extin- 
guished within thirty seconds, it is 
claimed^ with a powder sprinkled 
from 4 long tube that anyone can 
handle. Because of its length, the 
tube permits the operator to re- 
main six to eight feet from the 
burning bomb while shaking out 
tliq powder. 



SitiQih«rpn^ bomb wtih exTingulthlng duil pouffid ■friom lube 

POPULAR mechanics 





















^ ^ / ‘ ' ^^, 7^ a ^ ^ .2>/ 



Car-Driven Ferry Is Among New Inventions , 




Anolher n-ew device is ih* marme sky be-am, rlghtn CDnstruCtsd 
like- a hwy with larrkp id tHl<^ iop- The light 

h lurnotf by <a switch closed outomotic-olly by preSivre d 
molericil ihoF expeiiidf ta water dri|^s through o tmoll hole, 
Alt Q# the nrlklei on Ihrs pogo wore recently pnlented^, bul rt? 
other informal ion is ovoilobU for prospective purchaien 



A roft designed for ftrry service 
Iff *tiil[l(Bp-y Use, patented recentJy, 
is built lilce q pontoon with Q 
Ir^odmpll lorming pari of Ihe 
deck, the IrfladmMtr ope TO led by 
a truck or passenger car he Ed in 
plqeo by a brace and choinsj is 
connecled wilh o propeller thaFt 
which extends through rear of 
Ihe pontoon . Tha boat has 

whqols SO il con ba loodedi on 
lond and then rolled down d 
tamp into Iha water 



Celowj combinolfon bookihelf and 
end table has an adjustable arm 
which is 3 if led vertiooliyr then 
swung to a horiFonlal position io 



Td fail holdupSj the circular casKier’'s coge below has 
biillelproot wall seirlionS IhnI rotate in&ido a fr^c-d waEI 
IP cIbiC ihc openings when □ bandil whips oul gun. Dia^ 
gram shows how oppositely arranged stdians Optrole 
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CAGED “HURRICANE” 



Deirstas Bn^intw WUHh a fieal lun ih rough Ihe tunnel window 



Lowtring a mud'et qf Hudson bomber inio loElcheed't Wind lunnal 



I^OHLD war II liEis plunged 
America into an all-out 
race in which this nation is pitted 
against competitors who planned 
and trained strenuously, then 
fii ed the starting gun themselves. 

Under the handicap of an early 
lead piled up by his better-pre- 
pared enemies, peace-loving Un-^ 
cle Sam has the almost super- 
human task of matching and then 
surpassing the fast pace set by the 
Axis powers. Vast quantities of 
manpower and huge ai'cas of fac- 
tory space are two of the “mus- 
cles** just being flexed for the 
race, while lengthening of the 
stride also calls for research into 
the development of new weapons 
and the improvement of our ex-* 
isting tools of wai-fnre* 

This nation’s air strength is ex- 
pected to prove a major factor in 
the winning of this war and this 
fact makes of tlie utmost impor- 
tance the recent completion of an 
extremely useful tool for building 
up the air forces — r wind tunnel 
more powerful for its size than 
any other in the world. This tun-^ 
nel creates a 400-mile wind which 
can be directed over the surfaces 
of a model airplane in such a 
manner that engineers can deter- 
mine how a full-size plane might 
be expected to react to air cur- 
rents while traveling at 400 miles 
an hour, and faster- 
It ia safe to say that not a single 
auplanc used by American forces 
in any part of the world went into 
service before being subjected to 
a wind-tunnel test of the utmost 
severity — that is, as complete as 
a test could be made with exist- 
ing equipment. Perhaps the test 
was made on a scale model in a 
small-size tunnel or on a full-size 
model in the gigantic tunnel at 
Langley Field, Va.^ which is ca- 
pable of creating a wind with a 
speed of legs than 125 miles per 
hour. But this is not a satisfac- 
tory test for airplanes which will 
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SUPER-PLANES 





TFiit pr4p?<l0r dan gene rate b 3W-milt-Cin4lOUr Wind lo ItH lfl<l(heed pfaneSh fn background 

ore wnler-fillsd varies which tpaed air flow ar4>und turn of lunnol ond OddI il by reducing frier[>n 
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be called upon for speeds of 400 miles an 
hour and more in actual service. 

Since the ei^cction of a wind tunnel for 
testing fuU-size planes in a high-speed air 
blast would call for a vast expend itui^e of 
inonoy, plus the engineering of 
motors more powerful than any 
ever built, the wind tunnel just 
completed at Wright Field m Ohlo» 
represents an almost ideal combi- 
nation of the smell-size equipment 
and the full-size installation' — it 
has high wind speed, 400 miles per 
hour, and it is largo enough for tho 
testing of models wuth a wing- 
spread of about 16 foot, A model 
of that size is sufficient for engi- 
neers to obtain readings so accu- 
rate that they will be applicable, 
in most cases, to the full-size 



plane in operation. The Wright Field tun- 
nel, built for testing of models of aii^planes 
likely to be adopted for the use of the Army 
Air Coi is literally a mass of superla- 
tives, An electric motor of colossal horse- 



Detiglas Iraniporl imodel h mau riled upside 
fpr tvflf dl Caiifernia Ti^cH 
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Iriiftallirig p l*f| mod«l cf P^1 Mjiuftong 
fighttr in North Am^ziran AvietKin'i tunnal 



power rating diives two fang, each 
W'ith 16 Wooden blades^ with a 
solid steel shaft 16 inches In diam- 
eter and 150 feet long. The two 
fans are each -40 feet in. diometer, 
large enough to blow up more than 
a mild breeze, and they arc used 
in tandem, Elach blade weighs 
1,500 pounds and each complete 
fan 394,000 pounds. Six tons of air 
pass through each fan per second. 
Ccntiifugal force tending to rip 
each blade from its mounting on 
the fan hub is close to 400,000 
pounds when the hub is rotating 
at 300 revolutions per minuter 
Just keeping the motor cool calls 
lor 85,000 cubic feet of air to be 
filtered and forced through it every 60 sec- 
onds — and that’s enough to supply the 
nonnal breathing requirements of about 
100,000 people. Again, the motor, weighing 
125 tons, is so large that a small b uck could 
be driven through its core when the 50-ton 
rotor is removed. 

Hqw is it possible to build up a wind 
speed of 400 miles per hour when Mother 
Nature’s hardest huffing and puffing rarely 
results in winds exceeding 100 miles per 
hour? The Air Corps engineers tell us that 
it is accomplished by “squeezing” the air 
cuirent. Air driven at 100 miles per hour 
by the motor and fans passes suddenly 
from a 45-foot section of the tunnel into a 
section only 20 feet in diameter. Since the 
same amount of air is forced through the 
smaller section in the same time as it takes 
to pass through the larger section, the ve- 
locity of the air is quadrupled from 100 to 
400 miles per hour. 

Sealed off from the pressure 
exerted by the roaring blast is an 
air-conditioned control room from 
which the engineers may watch 
the 16-fuot models suspended in 
the wind jet. This room, the "key” 
to all tests, contains all the instru- 
ments necessary for automatically 
measuring and recording the re- 
sults of the tests. The model is so 
suspended that its position may be 
regulated by remote control and 
changes in its attitude can be made 
without shutting olT the air jet 
When the conditions for one de- 



Alrti<abr<i o-n fort. unuiual view 

from mfide Wrighl Field wind lunnelr camera aSmvd 
al "mow'' from which p«w4rful Ciir jef it emitfed 
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sired point are correct^ the engi- 
neer presses a button and all in- 
strument readings are recorded 
automatically on tape. 

The tests involve the moders 
reaction to six kinds of forces ex- 
erted by air currents on an air- 
plane in flight. Three aie called 
forces — lift, drag and side forces 
—all tending to cause movement 
of the aircrah in the three dimen- 
sions; the other three ai^e called 
moments — pitching, yawing and 
rolling. Pitching b turning end 
over end, yawing is twisting m a 
horbonta.1 plane and rolling is a 
corkscrew motion. Ey properly 
linking up the model, the six re- 
actions may be measured inde- 
pendently in pounds or ounces- 

Work of the research men at 
Wright Field is directed primarily 
toward the practical aspects of 
flying w^arplanes, as distinguished 
from piu^e research. The idea, ac- 
cording to one engineer, is to And 
out how an existing aiiplano, or a 
new airplane, would be affected by 
proposed modifications in original 
or existing design; also how to get 
the best possible performance 
from each of Uncle Sam*s military 
craft. 

Thus, would one of the big 
bombers be able to fly faster if the 
gun turrets were shaped differ- 
ently? Or, could more speed be 
extracted from a pursuit ship, 
without changing the engine to 
obtain more horsepower, by alter- 
ing the wings? 

Problems like these can be tak- 
en into the new wind tunnel and 
reliable answers obtained. And 
much new information regarding 

{Cantfriued 




Every new plane ii preceded by full-iiie modeli; befera |hei4 
caifie iht ftiLnialure madeli like ihit pursuit b«in^ 

proper on^lo of oHcicle prior lo oidj yelling if oti bolanc* for 1e»1 





f Seven unlfoirmed men flpnd I'd thi 
''tbrchof'' of tho 30-foot wind tynnel ot 
Wright giving an idea of ihe 

VQStneH of Ihii '"liLFrrkDne cege" uied 
by U. S. Army for reieareh that it de- 
veloping For us tho world's best plories 

^ Resembling aircrofl wirtgip these 
are fan blodss for o wind genefcitor 
nearing completion. The step wHI 
be 10 ihape ihe blocks at the base and 
initoll Ihe purls which anthor ihe gSont 
blades to Ihe rim of the metal fnn< h^b 
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Wrenches on "Screwdriver 



'* 

M 



items it may be placed upright over the 
specimen for viewing at ordinary reading 
distance, Lf closer adjustment is needed 
the lens can be biought neaier the object 
by slight pressure upon the rim. Because 
of its light weight, the magnifier may be 
worn over the eye like a jeweler's loupe or 
slipped over the wearer's eyeglasseSr For 
safekeeping a leather case is supplied in 
which the instrument, compressed flat, 
may be tucked. 



Blackout Screen Catches Glass 
Shattered by Expl^on / . 

Dependable protection frcmThd* pmis of 
flying glass blovm inward by an exploding 
bomb can bo obtained by covering the win- 
dow with a new blackout screen that per- 



Magni6er on Light Coil Spring 
Has Variety of. 

Several applications are pnssiblje wit 
magnifying lens mounted in a metal rim 
and soldered to a lightweight coil ^ring. 
For examining stamps and other smaU-size 



Wrench Rve ilzei are carried on 

Hexagon nuts and bolts are turned on or 
off in screwdriver fashion \vith a socket 
wrench set that stores units of five differ- 
ent sizes on the shaft. Small catches on the 
shaft prevent the handle and wrenches 
from slipping off accidentally. The shaft is 
removed from the handle in order to get 
the desired ^vTench unit. 






mits the force of aii- to penetrate but stops 
the shattered glass. Made up of 16 layers 
of black flameproof expanded fiber and 
four layers of hght-colored similar fiber, 
the blanketlike screen is pomus to aii', hut 
woven closely enough for opacity and 
strongly enough to stop splintered glass 
from passing thi'ough. The matei'ial Is 
mounted in light wooden frames so it may 
be attached easily to the inside of win- 
tfews, skylights and door glass. 



L 



H«t« dr* lkre-0 wayi Id ui 4 ipring^tnaunled maigniflar 



C Write to the firms listed in the Where- 
to-Buy-It index, to learn more about 
1 products described in this magazine* Say 
\ You Saw It in Popular Mechanics. 
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Fifleen novel df ess- pin designs to 
carve in wnod^ Alt yQii need is u eup- 
ing saW| a jackknife and sandpaper 



By Elmer J. Tangerman 



A/OU^LL want to remember sameone this 
^ Christmas with a gift of these smart 
wooden dress ornaments. They've fun to 
carve and not at all difficultj as the photos 
in Figs. 1 and 5 make it easy for yon to isee 
just where to whiitk and the right contour 
to duplicate. P^ltte^n$ for the ornaments 
shown in Fig. 1 are given on squares in 
Fig. 2, so that they can be readily enlarged 
for ti’acing on yie,i-in. stock. Hardwoods^ 
such as mapltp Walnut^ mahogany, cherry, 



Aft«r Kr^lktctwin^ d roMghly to iii»^ 

Wt laiiy Id rarv* il wHii a [dckkrl^4 cind 
unJpeptfr te e vmDOlh finrth 
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5AFI.TY 



PIN 



block 

TO SACK 



are preferred to softwoods, as the 
cross grain is stronger and a higher polish 
can be had in finishing. 

If you. have a scroll saw, you can saw out 
as many as ten blanks of one kind at a 
time by stacking and bradding the layers 
together. In carving^ mouth and eyes are 
outlined with clean-cut V-grooves while 
contours are shaped hy sloping the cut to 
meet a vertical one. For example, the 
squin-ers body and tail in Fig. 1 are formed 
by the latter method, the eye being simply 
a deep V-cut accentuated with black ink. 

The ornaments can be sanded or left 
rough- carved and may be finished with 
several coats of hot linseed oil rubbed to a 
rich luster with a soft doth^ or finished 
\vith wax^ shellac or varnish. Toning pro- 
vides still another variation for finishing 
the figures. For instance, the little fawn^ 
showm in Fig. 6, can be two -toned by stain- 
ing the hoofs and nose black and the upper 
part of the body and legs brown. 

Fig. 4 shows how a common safety pin 
can be attached to the back of the figures 
to provide a suitable clasp, or clasps made 
for the purpose can be purchased, Mono- 
grama^ Fig. 6^ and belt buckles, Fig. 3^ are 
other examples of what can be done. 



9S 



POPULAR MECHANICS 




Paper Mulch Aids Young Trees 

When a small 
tree is transpkrit- 
edj much of your 
success in saving 
it depends on 
keeping plenty of 
moisture around 
the roots for the 
first few months. 
One way to assure 
this is to mix plen- 
ty of peat moss with the soil and then place 
a large square of tar paper on top of the 
ground around the tree. This helps to slow 
evaporation of moisture from the soil. 



Rod to Steady Scaffold Plank 

Painters and 
paperhangers who 
employ steplad- 
ders to support 
planks used for 
indoor scaffolds 
often ai^e annoyed 
by having the 
planks tip when 
their weight is 
thrown on one 
side or the otlier. 

To avoid this, one 
painter uses steel rods, which are inserted 
through holes in the side of the ladder so 
that the plank is held firmly betiveen the 
rod and ladder step. When not in use, the 
rods are earried in scre^v eyes driven into 
the sides of the ladders. 



Simple Cleaner for Pen Point 

Try using a simple tool like the one shown 
to remove dried ink and corrosion from a 
pen point. This consists merely of a large 
cork with R pen point inserted into it in an 
Inverted position. The tool is used as 
shown in the photOi 






ClD&et'Daor Rack Holds Cleaner 
And Set of Attachments 




The problem of storin g a vacuum cleaner 
and attachments led one home owner to 
construct a simple rack for them on the 
back of a closet door. A piece of plyn^vood 
was first cut to cover most of the uuide 
door surface^ after which this was laid on 
the floor so that the cleaner and attach- 
ments could be arranged on it and positions 
marked to take advantage of aU available 
space. The holding units consisted of short 
lengths of dowels forced in to holes bored 
in the plywood paneL Before driving these 
ill place, however, a hole was dilUed near 
the end of each one for a peg as shown. The 
cleaning unit rests on a small platfoiTO and 
is held upright by wooden turnbuttons. 



Poultry Wire Stiffened by Stays 



To prevent his 
p O ul tr y-y a r d 
fences from sag- 
ging and twisting 
out of line, one 
poultryman 
threads heavy 
wire stays through 
the netting as 
showriH These ex- 
tend the full 
height of the wire. 
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HOME 



CotisUtFng of o imcil! downt we-dgad be- 
ih^ eaiing of cm open window^ Ihe 
thv J«ft ts- ideal for drymg 
ipiall tatindered artide^r A. poMflug ipout 
formed ot ihfr odgt of Q pot lid, oi- ihown 
□bova^ which il incide b^ hammering Iho 
lid over c rod, will help to avoid bod 
xifaJdi. when draining cooked vtg^tablei 



ADHESIVE tAPE-^ 



PO^EL 



A dotk-wrapped brick I* n handy llem in 
your jewing room, at ony work thol mwit 
be held tout while sewing it can bp pinned 
te the brick os ih&wfl pt ihe left. You Con 
keep a reeipo card deor> while- using it by 
iniefting it between Ihe Irni^ of o table 
fork lo- held it cil o readable or^gle wh^n 
if II lard on iho kitchen table 



CLOTH-WRAPPED 

^RICHC 



Left, keep a si>p|jly of liquid wok poUih 
irii an oilcan and you- will find il handy for 
applying wos to Iho ritEineri of a drawer 
(hot di-cks. Instead a# carrying iponge 
podf around to kneeS on whil* doing work 
in the heuie, pen vide your opraP wtih 
pockets in the lower earner's so thal pods 
CEjn bo inserted as shown above 



110U1D WAX IW OILCAN 
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PROBLEMS 



LINOLEyM 



M“WOOD SLOCKS 



After his smolJ lor> Kod btfrn burned try- 
ing ta retrieve a ball under d ridd Iptor^ a 
f At her tricked Ck Atrip- of tinoieum to <3 pciir 
of tapered bio^^t ond stippl’d il under 
the radialor as tbowr> at the righS- One 
hpUiewjfe prevpEiti stave legs from mar- 
ring her linolGum by puttEpg presi-lop ton 
covers under them os sho^A^n above 



HOLES 



POOR 

KN06 



A home ownor tonverfod ihe lower hotf 
of a EEr^en tfoset into o cloiheli hamper by 
cutting the dote I door rn h alf m ol ^h e 
fighL If you often injure y-our hmickles 
on Ihe jomb when apt;n!ng pr dpiing o 
do-ar, o pieco of ihcet melol ben I ol right 
□nglel ond &hpped Lender the lock ploEe 
wiLF provide o prat^ctive shield 



EKIRA 

HIMGES 



DOOR 

IfNQiJ 



DDWEi 



The folly chef at the right laughingly dis- 
penses paper lo-wels jn ihe kildien. He js 
[igsawed from plywood and painted 
iuit- On laundry tubs ond elder types of 
kitchen links hovin^ a drain plug nn the 
trap, a pip-Q nipple Eo replace the plug 
obovfr Will catch ^edimenE and itiake 
deaning periods Jess frequenl 



PLVWOOD 



5MA1L ^RiSS^fOP 
CAW COVH 



1 UPPER 
HALF-*^ 


% 


1 iif 




5 ' 

DGOR+I 






5TDP 

[ LOWER 
^ KAl^ 


1 


I;.l 





IT 


METAL 

PIATE 
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Folding Leaf Hinged to Sawhorse 
Makes a Work Table 




Hinged to the top side of a sawhorse, a 
wooden leaf provides a sizeable working 
surface that can be folded out of the way 
when not needed. The leaf is supported by 
triangular side pieces which are hinged to 
the legs of the sawhorse as indicated. The 
supports when opened out fit into grooves 
on the underside of the leaf. When folded^ 
the supports and leaf ai*e held parallel to 
the side of the sawhorse by the hinges. 



Protect Teeth of Circular Saw 
When Blade Is in Storage 

Teeth of cord wood saws and other cir- 
cular-saw blades are often damaged more 
in storage than in actual use. One effect 
tive way to protect the blade from damage 



and rust is to cut two disks of ^ 4 -in. ply- 
wood, each 2 in. lai'ger than the blade and 
centerdiTh them for a bolt. Then 

coat the saw with heavy oil, place one didc 
on each side and bolt them together. 



Illuminated Christmas'Tree Ball 
Produces Colorful Effect 

By illuminating 

the glass-ball dec- 
orations on your 
Christmas tree 
you Can give it a 
more colorful ap- 
pearance without 
additional cost for 
the purchase of 
more lights* To il-^ 
luminate the balls, 
just break ofl the 
necks to provide 
holes large enough for the insertion of a 
tree lamp in each oncn A piece of adhesive 
tape slit from one side to the center will 
hold the bulb in place. Tint the tape the 
color of the balh using water colors, 



How to Remove Glazier’s Points 

Time and labor 
can be saved when 
removing glazier^s 
points from a sash 
if the projecting 
ends are bent up- 
wards When bent 
in this manner, 
the points are 
pried out with a 
screvvdriver. 






Compact Refills Made Easily 

Refills for your face -powder compact of 
any desired shape or color can be made at 
little costj using loose powder which is 
available in economic sizes and a variety 
of colors. First, prepare a binding agent 
by dissolving powdered gum acacia, 2\k 
grainst in water, ^4 fl. oz. Then add tinc- 
ture of benzoin, 15 drops, and mix thor- 
oughly. To one ounce of face powder stir 
in sufficient binder to form a stiff paste. 
If the powder is not already perfumed, add 
two or three drops of per^me while stir- 
ring, Press the pa,ste into molds and let dry. 

— H. Lemberger, Chicago. 
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Tree Stand Is Scenic Layout for Toy Train 




SirnulaUng a miniature snow-covtiied 
moimlain+ this attractive Christmas-tree 
base^ which includes a toy -train layout, 
can be made in a couple of hours from a 
few burlap sacks, scrap lumber and plas- 
ter of Paris. Although, exact dimensions 
depend upon the particulai' tree at hand, 
you start by making a square frame^ using 
hoards at least 3 in. wide. Then a box- 
shaped tree^ holder is assembled and braced 
securely as shown, after u^hich pieces of 
burlap are selected to fit over the entire 
framework. These are saturated thor- 
oughly with plaster of Paris by dipping 
them in the mixture. When draped over 
the fi'amcwork^ all exposed edges of tlic 
burlap are covered with the plaster to pro- 
vide a rough surface, which gives the de- 
sired snow-covered effect Novelties that 
help to complete the mountain scene in- 



clude a miniature lake, made by placing a 
sheet of blue paper under a piece of win- 
dow glass, toy houses, trees, animals, etc. 



Music Sheets Are Ruled Easily With This Simple Marker 




CAkBOw PAf>Ei^ 



HANPLE 



4 LONG 



Glued im 



HOLE 



PIN& 

APART 



Those who rule their own sheets of pa- 
per for copying or writing music will find 
this inexpensive staff marker a real time 
saver. To make it, just file or cut off the 
heads from five pinSj drive them into a 
small block of wood and fit a short handle 
to the block as shown. In use, a new sheet 
of carbon paper is placed on a sheet of 
white paper, and then a rule is used as a 
guide for the staff marker. 



CBy placing about a half cup of kerosene 
in the garbage can^ worms will not form j 
and flics will not lay eggs there to hatch. * 
It also lessens the odor from the can. 



los' 
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Sighting in 



By W. C* Lammey 



A CCURATE rifle shoot- 
ing, either in compe- 
Ution over a given range or 
in the field on live game is 
a matter of good eye and 
museular coordination. 

The shooter most train hLs 
faculties by persistent and continuous 
practice. 

There are four generally accepted body 
positions^ Figs. 1, 2, 4 and 5. Hunters 
make use of all of them on occasion^ but 
the range rifleman usually takes the prone 
position because it is the steadiest of all 
and is generally required by the range 
rules. The standing position is used by 
serious riflemen only for quick shots at 
moving game in the field or for exhibition 
shooting at objects thrown in the air or 
moved horizontally by some mechanical 
device. The kneeling and sitting positions 
a]-e much steadier for long shots in the 
fields and, where game is unaware of the 
hunter^s presence^ the prone position is 
often taken and the shng made use of to 
steady the shot over extremely long 
ranges. In the prone position, the body, 
trained to the stance^ is largely at rest. 



relaxed. The aTms^ bent at the elbows 
and the latter serving as points of sup- 
port, form rough triangles. Another 
triangular support or arch is formed 
by the inclination of the forearms, 
while the head, with cheek resting on 
the rifle stock, becomes a keystone 
which "locks” the structure. The gun- 
sling acts as a brace to neutralize any 
muscular tremor and prevent its being 
transmitted to the rifle barrel It is 
largely due to mastery of this shooting 
position that 
range riflemen 
can turn in al- 
most unbe lie vi- 
ably high scores 
consistently* 

But, itisnTjust 
position alone. 
The rifle is im- 
portant, and 
most of all, the 
sights. Reputa- 
ble rifle makers 
have taken care 
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Your RIFLE 



of such mechanical details, as b&ftel accu^ 
racy, cai tridge head spacing^ trigger pulLsp 
shape of the stock and the like. No need 
to \voriy about that* But the actual sight- 
ing in of a rifle is up to you before you can 
expect to do accurate shooting. Rifle sights 
are of many variations but they all fall 
roughly into three groups^ the first being 
the so-called “open"' sights consisting of a 
V-notched real* sight on the barrel back 
near the receiver and a bead front sight. 
Fig. 3t near the muzzle. Second^ comes the 
aperture or “peep” rear sight, Figs, 10 and 
15, mounted on the receiver within a few 
inches of the eye and combined with a 
flat- top j bead, or hooded ramp front sight, 



HOOOED RAMP 

fbukt Sight 



Thit rvA* combinei many of rh* 
f«alurfri ef both ffi« tnrgdr and 
ipDrUng rtflin, U » f&F 

tirbtfr hunting ar r»an-cQmpitl-' 
tW# tnfg«l ihnolira 



FftCH^rr SUNG SWIVEL 



OPEN REAft SIGHT 



LARGE ''EieAVERTAIL'' 
FORE -END 



.?2-CAL. 5ELF- 
LOAOING fifFlf 



SHOTGUN » TYPE 

^urrsiocK 



windage and 

eiEVATION 

SCREW$^ 
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Fig. 3. These two groups are known to 
range riflenieii as “iron” sights. Thirdly p 
there ai‘e two general types of telescopic 
sights, Fig, 7, either of which makes the 
iron sights unnecessary. Range shooters 
generally use tlie types having an adjust- 
able mount and a single crosshair reticule, 
Fig, 7, w^hile hunters prefer the ty-pe with 
internal windage and elevation adjiust- 
ments and a rigid mount, which makes the 
sight less likely to get out of adjustment. 
Reticules with a flat-top post ai'e generally 
used for hunting, Figs. 7 and 24. 

Rifles are of four general types distin- 
guished by the design of the action. The 
bolt- action, Fig. 13* is used for both target 
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shooting and hunting and tomes in hqth 
sporting and target types, the former being 
much lighter- Lever and slide-action rifles 
are used almost exclusively for hunting. 
Another type of rifle in the popular 22 -cal. 
bore, which is a combination of both target 
and sporting rifles and in addition^ is a fast, 
self'-loading type, is shown in Fig. 0. Al- 
though such a rifle is practical for both 
hunting and noncompetitive target prac- 
tice, manufacturers and shooters say that^^ 
due to the rapid reloading mechardsm and 
a looser chamber, it is not quite as accurate 
as the more expensive target rifle with its 
extra heavy barrel, tight chambering and 
precision-fitted bolt- Essentially the same 
thing is true of the lever and sUde^^actioii 
rifles. 

NoWj to get in mind the necessity of 
sighting in a rifle for either hunting or tar- 
get work, look at Figs. 11 and 12, which are 
purposely exaggerated details to show 
what takes place w'hen you aim through 
the sights at an object and fire. In Fig. 11 
the sights are correctly set for a particular 
rifle and a cartridge of given ballistical 
performance. If you change to another 
cartridge of the same caliber but qf diHer- 
ent ballistics, you would have to reset the 
sights to get the same result over a given 
range. In Fig. 11 the rifle is sighted for 
what riflemen generally call a point-blank 
range. This can be any practical distance, 
50, 75, 100 yds, or more. Tables of ballistics, 
available from manufacturers, give com- 



106 



POPULAR MECHANICS 





plet^ data on ihe trajectory curves of rifle 
cartridges they supply. Fig, 12 shows how 
the bullets may group on the paper target 
to the left and too high^ to the right and 
too lovi% or ^ywhere eke on the sui’face 
in relation to the X^ring or bull’s-eye, In 
either of the two examples shown you will 
have to make both a windage and elevation 
adjustment of the rear sight to correct the 
error. This is done by moving the apertui’e 
of the rear sight to the left or right and up 
or down. Where an open rear sight, Fig. 6, 
is used, it can be moved right or left and 
up or dow*n with whatever adjustments are 
provided. More trial rounds are necessary 
to correct an error with this latter type of 
sight. The apertui'e sight in Fig. 10 is a 
simple^ inexpensive type designed for the 
shooter who wishes to sight in his lifle for 
a given range and keep this setting for 
small game and pest shootings and an occa- 
sional i-ound at the targets. The &ight 
showTi in Fig, 15 is indispensable to the 
target rifleman and is a much more elabo- 
rate affair with precision micrometer 
screws and elevation and windage scales 
graduated in minutes of angle. One com- 
mon feature of both sights is that the ad- 
justing screws are fitted with a mecha- 
nism that clicks audibly as you turn the 
screws. On most sights of this type one 
click represents a half minute of angle al- 
though some designed for fine work are 
graduated in quarter minutes. One half 
minute of angle means that the point of 
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impact will be moved Vfe in. on the target 
at a distance of ICK) yards, one minute of 
angle being the equivalent of 1 in. per 100 
yards. Now, with this sort of reckoning. 
Fig. 17 shows what you do with the rear 
peep sight when a ten^round trial string 
tuiiis up an off-center group on the 100- 
yd. target. Here you want to move the 
group approximately 4 in, to the left,, dis- 
regarding the one wild shot which might 
have gone high for any one of a number of 
reasons. It should be kept in mind that the 
setting given is only an approximation. In 
the first place, it is unlikely that you wiU 
ever exactly duplicate the group shown, 
and some minor peculiailty of rifle or sight 
might require a slightly different setting to 
accomplish the desired result. The same is ti'ue of the 
group and settings in Fig. 18. Here both a windage 
and elevation adjustment are required. Although 
10 -shot strings are shourti, it is usually necessary to 
fii’e only S-shol strings in order to center a group by 
sight adjustment. 

Most shooters who wish to do both game hunting 
and occasLQnal target shooting, qr hunting exclusively, 
sight in ihe rifle for a point-blank range of say 75 yds. 
At shorter ranges, as SO yds., they hold slightly under 
the point they wish the bullet to strike and propor- 
tionately over for longer ranges. If you are to go after 
large game in open country where the shooting wiU 
he at comparatively long ranges with a high-power 
rifle and ammunition giving a flat trajectory, you 
should sight in for a longer point-blank range. In this 
case the range rifleman has one advantage over ihe 
hunter in that he knows the range beforehand and 
can set his sights accordingiy. But he still has to cope 
with the same unknown factors; both he and the hunt- 
er must estimate as accurately as possible the drift of 
the bullet over long ranges due to a strong cross wind 
and under certain conditions light refraction can be 
the cause of error. Most hunters using a flat- top front 
sight want the rifle sighted so that the top edge of the 
sight just touches the lower edge of the bulFs-eye 
when aimed on the point-blank range. In this way the 
sight does not obscure the object^ See Fig. 20. Some 
target shooters prefer to have the round bead cen- 
tered over the bull's-eye, Fig. 21, and when using a 
telescopic sight they want the crosshairs to quarter the 
buU^s-eye as in Fig. 22. 

Figs. 8^ 9 and 16 show how to get into a gunsling of 
the military type and how most shooters use it in the 
prone position. But to sight the rifle properly without 
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a sHjig one must provide additional aid to 
steady holding, A gayd rest for both, high-' 
and low-power rifles can be made by pack- 
ing a bag with material such as sawdust, 
curled upholstery hair or straw, Fig. 14. 

Never use a block of wood or rest the bar- 
rel on a solid object, particularly with a 
high-power rifle. Before firing a sighting 
string, dean all oil or grease out of the 
bore, wipe dry^ and then fire two or three 
random shots to foul the barrel so that it 
will give consistent groups. The first shot 
through a clean barrel will usually strike 
higher than following shofs^ an example 
being the high one in Fig. 17. Another suit- 
able restj to be used with the sitting posi- 
tion^ is shown in Fig. 23. It consists of 
crossed sticks held together with a stove- 
bolt and wingnut. Although not as steady 
as the sandbag or the prone position with 
sling, it will serve for any but the most 
critical work. It's especially good with a 
small-bore rifle where there is negligible recoil and 
minimum barrel vibration. When, you're ready to fire 
the first string of test rounds there comes the technique 
of the ti'igger squeeze. To avoid any tension, jerk or 
other movement in pulling the trigger which might 
change the position of the rifle barrel, most shooters 
grasp the tang or grip well up so as to bring the middle 
joint of the index finger on the trigger. Fig. 19. In this 
way, after some individual practicOj the trigger can be 
released by simply tightening the grip slowly and uni- 
formly. If you pull with the finger alone the muscular 
tension may cause a tremor. Some target rifles are 
fitted with an adjustable trigger pull which makes it 
easy to lighten the pull to individual preferences. 

Pig. 26 shows in exaggerated detail the advantage 
of the longer sighting radius of the peep sight and 
how it tends to minimize any error in aiming, par- 
ticularly for long shots. For close shots at moving 
game and for exhibition shooting^ many riflemen 
still prefer the open rear $ight. To make casual tar- 
get shooting more animated, you can have a lot of 
fun by cutting silhouettes of small animals and past- 
ing these over the standard papci' targets as in Figr 
25. The silhouettes should be the approximate size 
of a live animal so you can gauge its 
appearance at \rarying distances. 
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How to Figure Coal Bin Capacity 
In Tons of Fuel 




Should you move into a difTorOtlt home 
and wish to know the capacity of the coal 
bin before ordering your fuel, here is a 
way to find out the exact number of tons 
that it will hold. Multiply the length by 
Ihe width by the hei^t in feet, and then 
multiply the result by 56 for hard coal and 
by 50 for soft coaL Divide the figure by 
2,000, which will give you the number of 
tons of fuel the bin will hold. 



Drill Press Used as Glass Cutter 

Here is a simple way to rig up your drill 
press so that it can be used to cut circular 
openings in glass. Using two C-clamps and 
a glass cutter assembled on the drill press 
as shown, making the opening is merely a 
matter of rotating the drill press fay hand. 
Diameter of the circle that can be cut is 
limited only by the length of the C -clamp 
that is used on the chuck. It is necessary 
of eourse, to cut straight lines at an angle 




from a circular score before breaking the 
glass. If this is not done the glass may 
break directly across the circular score. 

— Roy Ellis, Hutchinson, Kans. 



Emergency Eave-Gutter Strainer 
From Slotted Tin Can 

Just slot a tin 
can as indicaled 
and insert it into 
the upper end of 
the downspout if 
you need a leaf 
strainer for an 
eavc gutter and 
none is available. 

While not perma- 
nent, such a 
strainer will last for many months^ or until 
a suitable one can be obtained. 



Circulation in Hot'Air Pipe 
Improved by Hood 

If you have 
trouble heating a 
room in your 
home because of 
poor circulation 
through the fur- 
nace pipe leading 
to it, ti-y putting a 
sbeet-metal hood 
at the end of the 
pipe inside the furnace bonnet. Shape and 
attach the hood as shown so that it will 
tend to direct the rising heated air into the 
pipe^ and thus cause the air to travel faster 
to the room. In some cases, it may be nec- 
essary to experiment with the hood in dif- 
ferent positions to get best results before 
anchoring it permanently in place. 

— -Corneal DeWitt^ Zeeland^ Mich^ 



Paint to Use in Smoky Districts 

When painting a building white in in- 
dustrial localities where there is smoke in 
the air, use a paint with a zinc base instead 
of white lead. If the latter used, sulphur 
in the smoke combines chemically with the 
lead and forms lead sulphide, which is 
black, thus giving the building a dirty ap- 
pearance. However, if paint with a zinc 
base is used, the zinc forms zinc sulphide 
which is white, thus the building remains 
white as long as there is any paint on it. 
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Barrel Provides Safe Entrance 
To Your Snow Port 







Next time you build a snow forl+ look 
around for an old wooden barrel, knock 
out the ends and use it for an entrance to 
the fort. It will prevent the walls of the 
fort from caving in so that you can build 
them as high as desired for protection 
again “enemy'* snowballs. 

— Sh P. Wiener^ So. Norwalk, Conn. 



Extra Pipe in Hot-Air Furnace 
For Heating Basement 

If your bosemetil is too cold in the win- 
ter, it can be heated by providing a sepa- 
rate warm-air duct on your hot-^air furnace 
without allowing air from the basement to 
mix with that which circulates through the 
rooms above. This prevents any possibility 
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of coal-dust or disagreeable odors being 
transmitted into the system. The iostalla- 
tion shown consists of two 90-degree el- 
bows and two or three lengths of round 
stove pipe. Holes are cut in the furnace 
jacket and connected with the pipe^ which 
passes between the furnace jacket and fire 
box. — ^Everett Hanson, Argyle, Wis^ 



Strainer Cloth Held on Kettle 
By Cork and String 

Slit from one 
side to the center 
and slipped over a 
doubled string, a 
small cork will 
hold a strainer 
cloth on a kettle or 
pail 50 that it is 
easy to remove. 

The loop is pulled 
out wide enough 
to drop over the 
kettle and doth 
after which the string ends are held while 
the cork is pushed against the kettle* 




Non skid Grippers for Walking 
On Icy Ground 

During icy 
spells this winter^ 
try a pair of these 
grippers on your 
shoes for safe 
walking. Each 
gripper consists of 
a mower sickle 
section having the 
corners bent 
downward and 
riveted to a strap 
for buckling 
around the instep 
of your shoes. If 
available, a small coil spring attached to 
the strap to slip up over the heel of your 
shoe will help keep the gripper in place. 
Grippers of this type wiU last indefinitely 
because the metal of the sickle section is 
very hard and will withstand a lot of severe 
wear- — Strosnider, Havensville, Kan. 



CBefore washing ties, baste them care- 
fuLy, to prevent the lining or padding from 
becoming lumpy. Remove the basting 
thread before ironing the ties. 
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Typist’s Hints to Save Time and Improve Copy 



Discarded Appliance Plug Provides Hud Grip for Rasp or Coarse File 

A discarded appliance plug can be con- 
verted ea^ly into a useful and comfortable 
end grip for a rasp or coarse file. Just re- 
move Ihe bras5 contact parts and discard 
the holding screw neaiest the front. Then 
file or grind off the projections on the in- 
side of both halves of the plug so that the 
end of the tool will fit when the remaining 
screw is tightened. 



To he a good typist is not just a 
matter of being able to operate a 
typewriter. It’s also necessary to 
produce neat copy, which neccssi^ 
tates knowing a few “tricks of the 
trade.” Every typist is likely to 
make an enor at least occasional 
ly, and therefore ^ould have an 
erasing shield. One can be made 
from an old photo negative. The 
erasure openings can be cut in the 
negative with a razor blade. If the 
lower edge of the shield is bent 
upward, the trough will catch 
eraser particles and keep them from failing 
into the typewriter mechanism. Rubbing 
chalk on wdiite paper w^here an erasure has 
been made will improve the appeaiance 
and make it almost undetectable. 

Hard brass platens often ai^e used on 
typewriters to obtain good impressions 
^vhen a number of carbon copies must be 
made. The typist vrho has such woi k only 
occasionally can use a piece of light sheet 
metal as a substitute for the brass platen. 
It is formed to fit halfway around the reg- 
ular platen and is moved for^vard each time 
that the paper is advanced. 

Making a ribbon last as long as possible 
is especially important now?. In doing tiiis^ 
you wall find that a one- color ribbon the 
most economical because when the ink is 
depleted from the upper side, the ribbon 
shift can be moved to bring the lower side 
into use. This saves removing the ribbon 
and turning it over. If it is necess^u’v to 
type m two colors w'hen using a one-color 
ribbon, just insert a narrow strip of red 
carbon paper underneath the ribbon guide. 
When underscoring, keep the ribbon undei' 
tension by winding it by hand. Bot)i un- 
derscoring and vertical ruling can be done 
by holding a pencil or pen in the ribbon 
guide so that it rides on the paper, moving 
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the carriage back and forth to underscore, 
and rotating the platen to rule vertically. 
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HEAT 1.Q5T THROUGH 
Ot?EN mtKACM DAMPER 



UiE OfrDiNAfiY OSL PAIMf 
INSTEAD OF BRONZING 
ON RADIATORS 

'♦s-TTT 



‘"TOPfli^WASTE 

f fKinfrc t!hnf f&n l^ik ilnnc^ In 



Uttlc things that can be done in 
every home to cut heat losses 
and make it easier to *^get by” on 
les$ fuel without less comfort 



f^EEPING youi^ home warm with less 
fuel need not he a big problem, be- 
cause much fuel can be saved by doing 
many little things to keep the beat in and 
the cold out. But, where the aggregate of 
little heat savers does not cut down your 
fuel consumption sufficiently^ you may 
have to resort to storm sash, insulation and 
automatic control instruments. While these 
major fuel savers are somewhat costly, they 
may be necessary in some cases to main-' 
tain comfort on less fuel than was used 
previously. 

Losses through negligence; Whether or 
not you provide stoiTii sash„ insulation and 
control instruments^ you can save consid- 
erable heat by avoiding carelessness in 
such simple things as leaving outside doorg 
open longer than necessary, forgetting to 
close a furnace draft after adding f uel^ for- 
getting to koep a fireplace draft shut when 
not in use^ and neglecting to turn off radi- 
ators or registers in ^^open-air’^ bedrooms 
at nightn If a hot-water radiator cannot be 
turned off on account of possible freezing, 
wrap it in a woolen blanket or slip a box 



ShlElOS &EHEND 
fl-ADIATQKS P^EViNT 
WASTED^HEAT 
THROUGH WALLS 
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and SAVE ^HEAT 



POOR 

CIRa/LATlOH 



ROOM 



PtSCARO HADIATOR 
COVERS that IMI^EDE 
FREE CIRCULATION 



made of insuLating boai-d over it^ and 
leave it turned on. The object is to 
avoid the lowering of water temper^ 
ature in the entire system, which' 
causes more fuel to be burned to re- 
store the temperature to normal 
Likewise^ cold-air relui^ns in an open 
bedroom should be shut off to pre- 
Vi^nt esctremely cold air from entering, It 
is best to turn off the heat it: a bedroom a 
few hours before retiring so that the tem- 
perature will decrease gradually, instead 
of attempting to chill the room suddenly 
and virasting heat through an open window. 
Space under a bedroom door should be 
closed with a throw rug or folded blanket 
to prevent cold air from circulating into the 
rest of the house. 

More heat from radiators: Some heat can 
be saved by providing shields behind radi- 
ators that ai'e set against uninsulated out- 
side walls. Such shields, which prevent 
absoiption of heat by the w^alls and conse- 
quent waste^ may be of insulating or re- 
flective matoria], or simply hard-pressed 
board mounted so that there will be an air 
space of at least 1 in. between it and the 
wall If your radiators are covered witli 
boxes or grids that allow little circulation 
of air+ you'll get more heat fi'om the system 
by removing theso ImpedimentSr Only 
those that do not impede the free circula- 
tion of air m’e satisfactory. Also keep dust 
and lint from accumulating in the open 
spaces by frequent cleaning, to assure good 
air cii'culation. Paint on radiators has 
much more to do with the amount of heat 
that they radiate than most people suppose. 
If painted with bronzing, especially alumi- 
num, they produce from 12 to IS percenl 



less heat than if painted with ordinary oil 
paint. Bronzing tends to reflect heat back 
into the radiator. Liberal use of calking 
compound on all cracks in the walls and at 
door and window frames will help to save 
some heats whether or not the house is pro- 
vided wdth storm sash and is insulated, 
Cracks in brick and stucco walls should be 
filled with mortar. 

Directing heat to living quarters: In case 
the simple measures already mentioned are 
not enough to effect a substantial saving of 
fuel, and the living quartjers are not fully 
comfortable, you may have to shut off heat 
to quarters where it is not required, such 
as an attached garage or a storeroom, pre- 
cautions being taken to prevent freezing of 
water in pipes and radiators. Even bed- 
rooms may have to be dosed dui ing the 



Am cracks at door awd window frames. 

AND THOSE BETWEEN WARPED SlOlf^, SHOUlO 
BE FILLED WJTH CALKING COMPOUND 
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A i.lN. U¥€R OF SHfitCDfD.. 

ASBESTOS PUT ON 50HEB | 
AND COVERED WITH MLJSUJ^ 



DIRECTING THE HEAT WHERE IT IS NEEDED MOST 



INSULATION ON SlEA^ AND HOT- WATER 
PIPES IN BASEMENT BRINGS MORE HEAT 
^ - TO liVSNG QUARTERS 



CUT OFF MEAT TQ GARAGE 



REGISTER IN FJRST FLOOJl 
ADMITS fXCE55 HEAT 
FROM BASEMENT 



day and heat turned on only a few hours 
in the evening to eliminate the chill, to 
direct most of the heat to the living quar- 
ters during the day. Many basements are 
much waiter than is necessary and much 
of the heat can be directed to the living 
quarters by insulating the steam or hot- 
water pipes and covering a boiler with a 
2-in. layer of shredded asbestos cojifined 
with muslin. Excess heat in a basenrent 
where a hot-air furnace is located can be 
directed into the rooms above by installing 
registers. Although much basement heat 
is ti-ansmitted to the rooms above through 
the floors absoiption of licat by basement 
Tvalls and floor represents a loss. 

Hot -water heater and smoke pipe losses: 
An unsuspected heat lo^ occurs when a 
hot- water heater connected to the furnace 
or boiler is not insulated, as considerable 
heat is radiated from the tank into the air 
around it. Similai^y, the top of a furnace 
bonnet can be covered with a 6-in. layer of 
non-burning insulation to keep the heat 



in. Then excessive loss of heat 
through chimneys sliould be 
stopped if possible. One home 
owner fitted heat-radialing fins 
on a lung smoke pipe to ‘^'rob”' 
it of excess heat, while another 
slipped a gheet-niotal duct over 
the smoke pipe.^ allowing cool 
air to enter at the lowest poilTt 
and the heated air to come out 
at the olhcr end. Another melliod used was 
the provision of a steel dium thiough 
w^hicK the gases arc passed. This method la 
applicable also to a iilove. Wliile on the 
subiect of heat losses through the chimney ^ 
one should remember that the draft open- 
ing below the fi repot of a boiler or furnace 
should be tlgjit when closed so that no 
more ak is supplied to the lire Uiun just 
enough to keep it barely going, except of 
course, Tvhen the draft is opened intention- 
ally. On the other hand, a leaky chimney 
allows air to entei\ which acts as a check 
damper, preventing neceswsary draft for 
proper combustion of the fire. Such chim- 
neys should be pointed up with mortar, 
EcotiomJcat firing: Firing a boiler or 
furnace by hand economically is not just a 
matter of following a set of rules^ but 
adapting the technique of filing to a num- 
ber of variable factors such as the typo of 
fuel used, the atmospheric conditions ^nd 
the peculiai’ilies of the heating system. 
Generally it is most economical to keep the 
file burning slowly to provide constant 
hcatj instead of burning the coal with con- 
siderable draft at intermittent periods, and 
allowing the fire to die doTvn slowly before 
adding moie fuel. Such forcing results in 
smoky fires and the loss of combustible 
gases that would produce heat if ignited. 
For efficient burning of coal, bo sure to re- 
move the ashes each lime that the grates 
are shaken, a.s accumulated ashes limit the 
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STOP UNSUSPECTED LOSSES AND USE "WASTE HEAT 



air supply besides being 
largely responsible for 
warped grates. Grates 
should be shaken gently 
to avoid dumping the fire; 
one should stop when a 
few live coals drop into 
the ashpit. The opening 
in the fire door or directly 
below it admits air into 
the combustion chamber. 

This should always? be 
kept open when burning 
soft fuels ais it helps to 
bum combustible gases. Soft coal requires 
more frequent furnace regulation to keep 
it burning slowly than hard coal or coke. 
During cold, clear weather, the fire must 
be kept checked for longer periods than on 
foggy days and nights when the air is hravy 
and the fire tends to burn sluggishly. When 
adding fresh fuel, open the draft for a few 
minutes to brighten up the fire^ and then 
scatter the coal on uniformly, leaving the 
draft open until the fuel is ignited. When 
banking the fire for the nightp add fresh 
fuel in two batches at intervals. Allow the 
first batch to ignite, then add a second and 
leave the draft open until the flames appear. 
This method produces less smoke and a 
minimum loss of combustible gases. If you 
have trouble holding a fire overnight a 
light sprinkling of fine ashes over the sec- 
ond batch of fresh fuel will help. However, 
if you arc using fine coal of the grade 
known as ‘^mine this is not advisable 

as it tends to form clinkers. A^ a general 
rule, it is best to avoid distui'bing a fire, 
although mine-run coal tends to crust over 
and shouJd be broken up occasionally with 
a poker. Also be sure to pick the clinkers 
out of the firepot or the fire wi.ll go out 
unexpectedly. 

Limed pipes and ‘*stule'^ water: In steam 
and hot- water systems, the inside of the 
pipes and radiators tend to accumulate a 
coating of limcj especially where the ’water 
is hard. Thick accumulations act as insu- 
lation, preventing the transfer of heat fi'om 
the water to the pipes and radiators. Also, 
deposits will restrict the flow of water in 
the pipes^ especially at elbows- Rain water 
is best because it is free fi'om lime. How- 
ever, if you use hard water, do not drain 
the system but retain the “stale^^ water un- 



less repairs on the system arc necessary, or 
the house is closed and the waler in the 
pipes may freeze. Stale water is soft be- 
cause the lime has already been "boiled 
outn” Also, it contains less oxygen than 
fresh water, and the tendency of mstiTTg 
is decreased greaOy. To prevent the need 
of frequent additions of water to the sys- 
tem, be sui^e that none of the valves on the 
radiators leak* 

Automatic controls: Control of a boiler 
or furnace draft and damper by means of 
a thermostat eliminates the waste of fuel 
and unnecessary high temperatures that 
result when several members of a family 
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tend the fire and forget to close the 
draft. In heating systems a ther- 
mostatically controlled damper in 
the smoke pipe will eflFect a saving 
in fuel burned^ as the unit greatly 
restricts the opening when the fire 
is low, or when the flame is out, in 
Case of flash burners using oil or 
gag. Due to the restricted draft, 
the eoils of a boiler or the bonnet 
of a warm -air furnace will not he 
cooled oR as quickly as otherwise 
by incoming cold air which, after absorb- 
ing heat, passes up the chimney* 

Hutnidity : By keeping the moisture con- 
tent or humidity of the air in your home 
between 30 and 40 as deteiTnined by a re- 
liable humidity indicator^ you ^^dll be able 
to reduce the temperature a few degrees 
lower than necessary when the air is dry, 
the reason being that moist air feels warm- 
er than di’y air of the same tempqrature. 
For the average home^ several gallons of 
water must be evaporated daily to mam- 
tain the desired humidity. There ^l.re sev- 



SYSTEM UNLESS NECESSARY 

eral methods of humidifying the air auto« 
matically. Apparatus for this purpose can 
be installed to work in conjunction with 
the heating system, the exact type of unit 
depending on the kind of heating system 
you have. A coil can be installed in the 
fii ing chamber, to which water is fed in 
small, controlled amounts, and the result- 
ing steam is conducted thi’ough a short pipe 
to a radiator in a room above^ where the 
steam is carried ofi by the warm air. 

Storm sa&h and weather stripping: Tests 
have shown that as much as 20 percent of 
fuel can be saved In many cases by having 
tight-fitting storm sash on 
all windows aTid doors. The 
initial cost wOl be repaid in 
savings on fuel bills over a 
period of years. If you can 
afford a few sash only^ put 
them on the sides exposed to 
prevailing cold winds. The 
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space between the regular sash and the 
storm sash should be as much of a dead- air 
ij^ace as possible* Therefore^ the regular 
sash should be fitted with weather strip- 
ping — strips of wood and felt set snugly 
against the gash if regular metal weather 
stripping is not available. Also, the stoim 
sash should be fitted into the window 
frames tightly, which can be done by glu- 
ing sti'ips of felt to the sash where they 
contact the frames. In some cases it may 
be advisable to seal cracks between sash 
and frames by means of adhesive tape. 
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TIGHT-FITTrNO STOB>^ 
SASh ON ALL WINDOWS 
AN& doors WIiL REDUCE 
FUEl -COKSUMPTIOW AS 
MUCH AS 30 PERCENT 



“Weep holes'' in slorm sasli, are handy to 
ndmit a flight amount of fro-sh air wlioii 
the leinperalm^es are extremely ]o\v. How- 
ever, vvlien not u.scd for this purpose, these 
liulej> shuLild be closed tightly by corks or 
iiinig-fittiiig covers, as leakage at these 
points defea^i^ the pui-pose qf sealing the 

Iiistilaling: A major saving of fuel can 
be accompUsh-e<i by insula ting. If your ex- 
penditure for this must be limited, start 
by covering the ceiling below t!ie attic if 
the latter is not in regular use, as more 
heal is lost through the ceiling than 
through vvalis of the same area, other con- 
dithms being equal. If you make use of 
the attic regularly, insulaliiig baU slinuld 
be plaee<t between the rafters. However^ 
before installing insulation^ check up for 
leak^ in the roof and at ibe flashing along 
tlie chimney and valley s, aod inalte 3'epaSrs, 



fELT STIUPS GIUED TO 
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IF ATTIC 1^ 
IN U5E 



APPLYING WOOD. AND. 
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OPENINGS MADE FROM 
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INSULATE GROUND FLOOIt 
IF SPACE UNDERNEATH 
IS NOT HEATED 



GARAGE INSULATED 
FROM B.EST OF HOUSE 



HOW TO FIT STORM SASH AND WHERE TO INSULATE 

— j — 



because if moisture soaks into the insula- 
tion it wiU reduce its effectiveness greatly. 
On ground floors that have no basement 
under them, and aie subject to outside 
temperatures, insulation is applied be- 
tween the joists bolow the floor. Similarly, 
any room over a built-in garage should be 
Insulated from the garage. If you wish to 
continue insulating, have the insulating 
material blown between the studs through 
openings cut through from either the out- 
side or the inside of the hous«- While the 
expense of providing insulation may be 



con-sidorable, it will eventually pay for it- 
self in the course of years by the savings 
in fuel that will result. 



Keeping Outboard Motor Clean 

An ideal way of keeping the cooling sys- 
tem of an outboard motor clean is to oper- 
ate it in a baiTel of clear water after using 
it. This is especially desirable after use in 
dirty or salty water, but it*s also desirable 
when using the motor on lakes and rivers 
to remove sand and silt. 
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Leaks in Rubber Boots Located 
By Squeezing Them in Wringer 




Minute leaks in rubber boots can be lo- 
cated by first filling them with water and 
then running them into a clothes wringer^ 
putting them between the rollers top first. 
As the boot passes through the rollers the 
water is forced out through any leaks so 
that they can be located readily; 

— C, M. Vanderwal, Portland^ Ore, 



Miter Box Used as Gauge to Bore 
Holes in Wood at an Angle 

If you have a miter box of the type 
shown, it can be used as a guide in boring 
holes at an angle> To do thisj make up a 
jig from sheet metal like the one shown ^ 
using a piece about 5 in. wide and 10 in. 
long. Fold this in the center and spread 
the open end to form a V as indicated . 
The sides of the jig can be tacked with sol- 
der if they have a tendency to spread. In 




use, set the saw guide of the miter box to 
the desired angle and damp the stock to 
be bored in the box* preferably with a thin 
waste piece behind it. Then slip the jig in 
the saw guide. Barely start the auger bit 
in the work and then push the jig down 
over the bit. The V will then act as a 
guide for the bit. 




Straightener Helps Salvage Nails 
Removed From Old Boards 



During the 
present shortage it 
will pay to salvage 
used nails, which 
can be done by us- 
ing a straightener 
of the type shown. 

It consists of a 
piece of scrap 
metal, in which, 
are drilled holes 
corresponding to 
the most conmion sizes of nails. In use, the 
nails to be straightened are merely driven 
through the holes nearest to their sizes. 
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Marks on Spun Metal Avoided 
With Moving**Head Tool 

By using this 
forming tool, you 
can spin metal to 
a mirror-smooth 
finish without tool 
marks showing, 
because the ball 
tip of the tool ro- 
tates when held 
against the work. 

The tool will be 
found especially 
useful in conforming the metal to chucks 
that do not reciuire the forming of shaip 
bends. As shown, the tool consists of a 
ball-type caster pinned securely to a 
hardwood handle.— Robert Clai‘k, Chicago, 



Bum Oil From New Stx3vepipe 

Before putting up a new stovepipe, take 
it outside and bum a few old newspapers 
inside it to burn oE the oil that all new 
pipe is covered with to prevent rusting. 
If this is not done, the oil will burn off 
when a fire is started and cause a dis- 
agi'eeable odor in the house. 
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Stirrup Pumps 



^ incendii ^ t 4' Hte ^ 



/CAPABLE of forcing ik stream of water 
^ a dkslance of 30 to 40 ft., these home- 
made pumps are not only good for com- 
bating fires, but al^ c^n be used for many 
other puiTJoses. One is double-actmg and 
is made of pipe, while the other is single- 
acting and is made by converting an auto- 
tire pump, 

For tlie double-acting piimp^ which is 
assembled as shoim in Fig. 4^ you will need 
some 1-in., V 2 ~in. and pipe and fit- 

tings. The larger pipe is used for iJie eyl- 
inder and has a 1 by 1 by tee at the 

upper end. The tee is plugged at the top 
opening and is drilled and tapped on the 
side opposite the ^^i-in. opening for a %-in. 
pipe nipple. Abo, tlie plug b drilled for 



the plunger or piston rod and is tapped for 
a packing nuL 

To avoid rusting of the piston rod which 
\vould ^^chew*' out the packing in the nut, 
a brass rod should he used for ihb pur- 
pose. It is fitted with a handle and hose 
bumper at the upper end and a suction 
assembly at the lower end. Thb assembly, 
which is detailed in Fig. 3, consists of two 
leather disks sandwiched tightly between 
three brass washers. The disks should be 
large enough to press snugly against the 
walls of the cylindcFt and the washers 
should be about llo in. smaller in diameter 
than the leather disks. In most cases^ it 
will be necessary to smooth the inside sur- 
face of the cylinder pipe. This can be done 
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best by boring it out in a lathe. If a lathe 
is unavailable, a fair job can be done with 
emery cloth wrapped around a large dowel. 

All foiir valves are of similar construc- 
tion as detalkd in Fig, 2, the only variation 
being the scat of valve A at the bottom of 
the cylinder os detailed in Fig* 1, Here the 
opening of the cylinder is reduced by in- 
serting two smaller pieces of pipe to form 
the seat. If suitable taps and dies are ot 
hand^ the pipes can be threaded and 
screwed into place. Otherwise, you can 



After this has been done, openings are 
made in opposite sides of the cyhnder and 
tubing is brazed over them for an intake 
and an outlet as shown in Fig. 6. Nejct, an 
air chamber is brazed to the outlet tube. 
This can be any large diameter tube, Thcni 
leather flapper valves are fastened over the 
inlet opening inside the cylinder and out- 
let opening inside the air chamber. After 
this has been done^ a second opening is 
made in the air chamber to take a tube for 
attachment of the nozzle hose, and the ends 
of the chamber are closed with metai disks. 
The only alteration of the piston or plung- 
er, to add o second suction leather or 
gasket in an Inverted position. Providing 
n stop collar at the top of the cylinder to 
keep the piston from hitting the flapper 
valve completes the job. 



Guide Lines on Dark Wood 
Made Legible With Chalk 

When guide lines are to be made on a 
dark-colored wood, merely scribe the lines 
with a shaip point, then rub the surface 
%vith chalk. This vnll cause the lines to 
stand out distinctly- The method assui'es 
sharp lines and greater accuracy than if a 
white pencil is used. 
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siveat*solder them. Each valve consists of 
a beveled fuucet washer locked on u brass 
bolt or machine screw to scat on the cham- 
fered end of the pipe in which it fite. A pin 
of a length to permit free movement inside 
the seat is inserted in a hole drilled through 
the threaded end of the bolt to keep the 
valve in alignment, while a stop pin 
through the pipe or fitting in front of the 
valve lets it open only a given distance. 

The single-acting pump in Pig. 5 requires 
a tii'e pump of the tj'pe having a removable 
base so that the air outlet can be plugged- 
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Initials Identify Overshoes 







your m 
cutting 



To avoid the 
confusion of iden- 
tifying: vouv over- 



when 

placed wihi . 
al others at 
lie gathering, 

initials on them. This Can be done 
your initinls fi'orn patching maie- 
1 lai used on auto inner i\ibe^ and sticking 
them to the rubbers in the same way that a 
patch is applied to an inner tube. 



Drive Graded Before Graveling 
Holds Loose Material in Place 

Instead of dumping loose gravel or 
crushed stone on a level surface to make 
a driveway, fii'st grade the sui^face so that 
the loose material wiU stay in place and 
result Ln a neat job. The grading can be 
done with a shovel by simply cutting away 
the sod or dirt to a depth of about 3 in. at 
the edges. Thi^ow all loose material to the 




center but avoid ridging it as otherwise 
grass and weeds will push through the 
thin covering of gravel or stone. After 
dumping and leveling off keep the material 
raked away from the edges until it has 
been settled by several heavy rains. 



CA^H FOR UNUSUAL IDEAS 

If you h^vif an id94 ificit mighl hv tiied fo-r a 
ihorl article in the^e pages^ lend it to ttie 
craft Edilor^ Encb^fr a anopatro# or drawing and 
giyt oil the neceiiary information m at few worda 
at patsibifi. To ba accepT«d, mol^rial mipti be af 
geriflfal Iritflratt ond different from any wfl have 
pubJiihed pre-vioMtly- 



Segments From Cardboard Ring 
Produce Optical Illusion 




Two identical segments cut from a 20- in. 
cardboard ring as indicated by the black 
portions in the lower detail, will not ap- 
pear to be the same size when laid down 
next to each other on a table nnd viewed 
from the position indicated. The effect that 
results was reproduced by taking a photo 
Imm a position behind and above the head 
of the figure. In analyzing the illusion,, 
there is the natural effect of the closer seg- 
ment appearing larger, to both eye and 
camera, but this effect is accentuated by 
the angles and curves of the arrangement. 



Solder Kept on Cord of Iron. 

If you have trouble keeping track of a 
spool of solder on small jobs, just wrap a 
length of solder around the cord of the iron 
as shown. It is alway$ convenient^ and 
helps keep the cord from tangling. 
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By Be$£ Livings 

^^HESE colorful wooden accessories will 
^ brighten up yoiir closet and provide 
storage for shoes, hats, belts, neckties, etc. 
They can be used individually or they can 
be made up in matching sets suitable for 
either a womait^s. man's or child's closet. 
For example, a set that would have a dis- 
tinct feminine appeal could consist of the 
butterfly belt-aiid-tie holder in Fig. 1, a 
shoe rack with floral sides like that sho^^m 
in the upper right-hand detail of Fig. 6, 
and the lady-bug hat stand of Fig. 13, as 
well as the floral shelf edging and garment 
hanger shown in Fig. 12 ^ For a man’s clos- 
et, the “Gentleman's gentlemaTi” shown in 
Fig. 11 would be ideal. It consists of a num- 
ber of accessories assembled in one unit. 
A child„ of course* would like a set con- 
sisting of the clothes hangers, 

shoe rack, handkerchief hamper, etc. 

Painting of the accessories is important 
to produce a realistic effect. To aid the 
amateur in this work, all ports ai’e *‘keyed” 
by letters so that a glance at the chart in 
Fig. 14 will give you the colors to use. Con- 
.struction of the parts is simple, consisting 
mainly of jig- sawing and doweling. Ttie 
butterfly tie rack detailed in Fig. 3 is cut 
from plywood and then fitted with dowels 
to hold ties and belts although screw hooks 
were used in the original model. A couple 
of glass-headed pins provide the orna- 
mental antennae. The gay-colored toucan 
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tie holder in Fi^. 2 has a jig-sawfsd body 
to which the two parts of tlie long beak 
are doweled atid glued. 

Tlie shoe holders shown in Figjs. 4 and 
5 consist of two sides conttected by long 
dotv'els on which shoos are set. The sides 
are jig^sawed to represent either fish^ 
birds, animab nr flnwers as indicated in 
the detailed drawings of Fig. 6. TJie fish 
is grooved to outline the tail and fins. The 
dove^ dog and floral ends are similarly 
treated, except that the doveb wingp dngb 
lup and the floral center of the flower are 
outlined by attaching separate pieces to 
form pockets in which brushes and 
small cans of polish are stored. In addi- 
tion to this, the dogb ear is a removable 
piece of felt to use as a polislnng cloth. 

Children will appreciate the ^‘doggy’^ 
clothes hs^uigers detailed in B’ig. 7. Each 
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liaiiger coti£iiit& of u large dow- 
el havmg □ sawed dog’s 
head screwed to one end. It is 
mounted on a back board, 
which is drilled to take the end 
of the dowel This is glued in 
the hole, and a bracket is used for 
further support as shown in Fig. S. 
A clothes hanger for adults is 
shown in the upper right-hand 
comer of Fi^. 12. The hanger is 
jig-sawed to shape and has a flow- 
er overlay glued to the center. A 
hook taken from a regulai’ hunger 
can be used, or one can be shaped 
from heavy wire^ A hamper for 
handkei chiefs, hose, etc., is sho^m 
in Fig. 5. It is made in tho form of 
a doghuuse, which has a hinged 
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TOof; a jig-sawed dog hikI IIlm eiI ovtirlpy glued to 
the front add to the effect. Tiiese are detailed in 
the upper part of Fig. 10. 

The “Gcntleman^s gentieman^^ ^Kown in Fig. 11 
and detailed In Fig. 10 holds a shclfi which is 
equipped with hat stands and a tie rack. The 
dowels at his elbows ate convenient for hanging 
bells* umbrellas and scarves. 

Edging to decorate the shelves is shmvii in iJic 
lower part of Fig. 12. Il is jiig-sawcd from thin 
wood, and can be cut fi“om one long piece, or it 
call be made in short sections to utilize scrap wood. The hat 
stands shown in Fig. 13 and detailed in the upper part of Fig. 
12 complete the accessories. Tlic one on the right is made in 
the form of a palm ti’ee. The top is made in two sections and 
glued together and a dowel foim.s the trunk, ivhich is glued in 
the base and lop. The stand on the left consists of a standard 
sawed to represent a plant stalk topped by a largo lady bug. 
The latter is turned gr whittled to shape and glued in place. 
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Stucco Patch on a Masonry Wall 
Anchored With Nails 




Where a patch of stucco had loosened 
and come off a concrete-block wall, one 
home owner repaired it m follows: Fii’st, 
all the loose stucco was removed and the 
wall cleaned thoroughly- Then the wall 
was coated with liquid asphalt and gal- 
vanised nails were driven into the martar 
joints of the wall, spacing them about 6 in, 
apai't and allowing the nails to project 
about % in. to serve as anchors for the new 
stucco. Two coats of stucco were applied. 



Fume "Proofing Heating Blemetit 
Of a Soldering Iron 

Electric soldering irons sometimes are 
damaged by con'osive fumes from solder- 
ing acidj which enters the hollow tip. Wear 
or mechanical damage to the threads of the 
lip allow enough space for the entrance of 
the fumes. To avoid thlSi put a soft gasket 




over the threads and turn the tip on tight- 
ly. A good gasket for this pui-pose can be 
had by cutting one from an old auto- cylin- 
der gaaket. In most cases, you will find 
that one or more of the holes ali'cady in 
the gasket will be of a suitable size to fit 
over the threads, thus making it unneces- 
sary to cut a hole in the gasket. 



Sponge Lifts Up Pin Feathers 
For Easy Plucking 

In dressing a 
fowl for cookings 
the pin feathers 
often lie so snugly 
against the skin 
that they are diffi- 
cult to grasp with 
the fingers for 
plucking. If a eoaise rubber sponge is 
rubbed Over them^ against, the growth of 
the feathers, the ends will be lifted so that 
their removal is much easier. 




Nicking Threads With NaiUet 
Prevents Nut From Loosening 




When a nut 
must be held tight 
on thin, springy 
sheet metal and a 
lock washer can- 
not be used, turn 
the nut down tight 
then place a nail- 
set in the position shown and strike it a 
light blow with the hammer, This will dent 
the threads sufTiciently to prevent the nut 
unscrewing under vibration or Tnovementn 



Sanding-Disk Surface Cleaned 
With Bottle Caps on Stick 

Rosin or paint 
can be removed 
from sanding 
disks by using 
several bottle caps 
on a stick. These 
ai e punched in the 
center and then 
slipped on a nail, which is driven into the 
end of the stick. In use, the stick is han- 
dled much like a tool for dressing grinding 
wheels. When held against a rotating disk, 
the caps loosen the rosin or dry paint. 
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frCnl' H?f the [Ens is, sidc.'-li^hlcd uvith a phalctflaod 
bulb. Mo vifig hh(i CcillopHofie facthec ii'pjn Ihe 
Tens and ihiflfng the Tiglil givei diffarent efFeeta 



Shown on thii page ore o few Ihe 
tnciny novel tbal con ba pro- 

duced in photog^raphi luting CelJo- 
phone in difFerenI wny* when tafcfng 
iho pTctures. Motiy other aa^f for the 
rncitarial eon be found by eKpcriment. 
To ochiove the vlgnelted effeel fn the 
photograph of the cal^ o Sdn. lube of 
Ceilophone was slipped over the com- 
ero l4nf> as shown above. Arranged^ 
lighted and photographed properly^ a 
piece olf Cellophane can be mode lo 
look enough likq waler lo fool even 
on e^pErl. In I ho table- top phologroph 
of righh a large ihenl' of C;:llophafiE 
Was plopod on a tnble^ ihfl figures of 
the ipldiers arranged on it atid the 
whole letup Jighrqd from iho back 
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You Can Use a Soft Lead Pencil 
To Lubricate Film-Tank Reel 




Film will slide more easily into the 
grooves of a develaping-tank reel if the 
point of a lead pencil is run around the 
grooves before the film is loaded. The small 
amount of graphite deposited on the reel 
will lubricate it sufficiently to allow the 
film to slide in without sticking, A fairly 
soft pencil, about No. 3 lead, is the best to 
use. — Thomas Weston^ Merced, Calif. 



Making Half- or Full-Size Photos 
On the Same Film Pack 

Half- or full- 
size pictures, as 
desired, can be 
taken on a fihn 
pack without al- 
tering the pack 
adapter. First, lo- 
cate the center of 
the picture open- 
ing in the adapter^ 
withdraw the dark 
slide so its lower edge is % in* below this 
point and^ with a colored crayon, draw' a 
line on the outside of the shde flush with the 
top of the adapter. Before starting to use 
a pack^ mark each of the labs with a pencil 
line, also flush with the top o£ the adapter^ 
To take half- size pictui^es, first withdi-aw 
the slide so the mark on it appeal's at the 
top of the adapter^| and make the first ex- 
posure. For the next shot, pull the film tab 
out until the line on it is even with the 




top of the dai'k slide* After making the 
second exposure, pull the tab out the rest 
of the way and you are ready for the next 
shot — -either full- or half- size. If the re- 
sults show you are leaving too much or too 
little space between the half-siie pictures, 
you can. change the mark on the dark slide 
accordingly. In taking half-size pictures, 
the same side of the view finder is used 
for each half of the film. 

— Marvin Stutzmann Boy den, Iowa. 



Holes In Shoe-Box Lid Hold Film 
For Titling and Assembling 

One amateur 
movie- maker uses 
a shoe box with 
holes cut in it to 
hold small pieces 
of film while he is 
assembling them in praper order and in- 
serting the titles. Eighteen round holes 
are cut in the lid and numbers above each 
hole aid in keeping the pieces of film in 
order while assembling them. 




Spring Clip Over Focusing Cloth 
Anchors It to Camera 

JCven a sti'ong wind viJl not blow your 
focusing cloth off the camera if this clip 15 
used while ’working outdoors, The clip is 
bent from spring steel to fit tightly over 
the camera box and one edge of the focus- 
ing cloth. — Opic Read, Jr,, Chicago. 
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No need to remove tlie 
projector from the case, 
which is screwed quick-> 
1y to a tripod. Extra 
sJtp-on reels increase 
Jihn capacity to SOO feet 



By 

Chester Hooley 



ii. 



J%ttabie — 

WOJEQION “BOOTH 



jpt S~mm. movies 



^^HIS compact carrying case for an 8 -mm. movie 
^ projector can be set up instantly and a couple 
of large reeLs on extension ai’nis can be used to 
go through a vacation trip or other long film 
without the usual interruption of changing reels 
frequently. To obtain a reel holding more than 
400 ft, of 8-mm. film^ you get a 16-mrn, i-eel of 
800-ft. capacity and cut it down to size. When not 
in use^ the extension arms are held by brackets 
attached to the hinged side of the case as shown 
in Fig. 1. By fitting standard rewinds to the ex- 
tension anns^ the film may be rewound quickly 
by hand as in Fig^ 2. Wlien using the large reels ^ 
a small metal drive pulley is attached to the take- 
up spindle of the projector and is belted to a 5-in, 
pulley fastened concentrically to the face of the 
lower reel, as shown in the photo above Fig. 1. 
Two projector drive belt$ hqqked together make 
up a belt large enough for this pui*pose. 

pig. 4 shows how the case is assembled of %-in. 
wood. The dimensions given may be followed if 
you have a projector like the one shown; other- 
wise^ overall dimensions may have to be altered 
to suit the machine at hand. Any hardwood such 
as oak^ birch or walnut will do nicely for the 
case. Note how the front and side doors are rab- 
beted to e?ccludc dusk the front door being held 
closed by a bullet- type friction catch placed in 
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top and bottom coi-ncrs. The sl<U^ door \s 
hinged to a strip which la set flush and 
screwed to the bottom. At die top, a 5iim- 
ihr strip is added to I'ceeivc the door rab- 
bet an<l the threaded bitahing lor a thumb- 
scre\\'. A small hasp or lock could be used 
in place of the arrangement shown. The 
back of llie case also Js rabbeled, which 
makes it necessary to assemble ihe sides, 
lop, bottom iiu<l back at llie ssame time. 
Filler blocks to replace the exteriMon aims 
when tliey lue not used^ are cut to fit the 
dovetail mortises rather snugly so they will 
not fall out. Their purpo.=to i.q merely to 
a finished aijpeurance to the case by 
concealing the mortises. These blocks and 
the ai^ms arc detailed ui Fig^ 3, while Fig. 5 
gives tile size of the two pulleys. If you 
are unable to obtain a suitcase handle like 
the one shown j that is, %vilh buckles at each 
end to permit detaching it from the case, a 
wooden handle may be substituted. In 
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making the ivpoden handle, be sure to allow 
ample clearance for opening the vent door. 

The projector can be operated with the 
side door closed without overheatingj as 
the front door and the vent in the top of 
the case give adequate ventilation. Lining 
the case with felt or cloth adds a finish to 
the inside. If the case is to be supported 
by a tripod as shown in Fig. 6, you'll have 
to provide a thi^eaded bushing in the bot- 
tom to receive the tidpod stud bolt. 



Film-Hanger Rack Is Adjustable 
To Hold Different Sizes 

Designed to hold film hangers after they 
are loaded and before placing them in the 
developing tank, this rack can be adjusted 
to accommodate all sizes. A short length 
of dowel rod is mounted permanently at 




one end of a strip of wood and a similar 
length is movable from one to another of a 
series of holes. The rack is fastened on the 
wall over the loading table. 



Print Tongs Arc Held Over Tray 
By Simple Wire Holder 

Made from a 
wire coat hangor, 
this holder sus- 
pends your print 
tongs over the tray 
so they are always 
accessible. Any 
solution on the 
tongs drains back 
into the tray^ pre- 
venting waste. 
The weight of the 
tray on the holder's circular base is suffi- 
cient to keep it upright. 

— Robert Scotty Saltsburg^ Pa. 



Fuller Ball Provides Finger Grip 
On Cable Release of Camera 




After losing an important picture by hav- 
ing the cable release of his camera slip 
from his fingers just, as he released the 
'shutter, a news photographer now uses the 
oversize grip shown. It is a Fuller ball, slit 
on. one side and slipped in place on the 
release. This provides a much firmer sup- 
port for the fingers than the small metal 
flange on the release. 



White Cardboard on the Camera 
Reflects Light on Subject 

Certain subjects that reqviire shadowless 
lighting can be illuminated with reflected 
light by turning the floodlights on a card- 
board reflector in front of the camera. 
Place the lights so they shine on the reflec- 
tor at an angle and use a large lens shade 
so the light will not strike the lens. It also 
may be necessary to cover part of the 
floodlights with black cardboard deflectors. 




13 .^ 
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Stenographer Makes Note Book 
Self-Supporting With String 




PAPtR 

cypa 



When transcribing shorthand from her 
note book, one stenographer uses a string 
to hold the book in a vertical position for 
easy reading. To do thist paper clips are 
tied to the ends of the string so that they 



can be slipped over ike front and hack of 
the book as indicated. 

— Francis E.. Curtis, Alileboro^ Mass, 



Steel Square Used as Protractor 

The noxt time 
you want to lay 
out a 30- or 60- 
degree angle on 
some work and 
have no protractor 
at handp use a carpenter's steel square. 
Place it on the work so that the 13 -in. mark 
on the tongue and the 22^ -in, mark on the 
body come exactly on the edge of the ivoi-k 
or on a line drawn at the desired location. 
In this position, the angle between the 
tongue of the squai^ and the line or work 
edge will be 60 degrees, and the angle be- 
tween the body of the squai e and the line 
will be 30 degrees. 










WHY NOT START A HOME WORKSHOP? 



Cabdii^^ Bench — 



CABINET BENCH— Hefl- 
in, li 



N«ciply B fr. J*ng^ 27 in. 
(ii'DWpra— 



jjKiLL — B95- Pipe ftltingi. \^-\n. chuck and 

baii-b^orirt^ spindle. 28 hl 9 h — 25c. 

BELT SANDEfi^579: Heavy-duty type. Angle- iron 
frarnewerk and a 5 by 46~in. belt^25c. 

VERTICAL SPINDLE ZANDER— 56Q; Fifie far CMrv^d 
turfncfl-i. labie 10 by 17 in.— 25c. 

"STROK El?" BEIT SANDER- 1037: ld«at far wide 
boardi. Waad«n frcim*. Table adiu$tpb(e— 25c. 

WOODWO]?KINQ LATKE— 1055^ S«lf-Canlpined 
uriii, mciunt^d an »iand. 4-sp@ied belt drive— 25c, 

Order plant by number and tille. Send 3 centi foe naw llluitratad catalagg^ af plarri 

Acldi¥<^ 431, Popular Mechanics Magazine, 20D Easl Onlariu Street, Chicag^o 



la-in. B«[U| Saw— aai 



12-IN. BAND SAW— 83«i Smooth running and 

itardy. CuH 2-in. sla^k eailly— 25c. 



few homemade machinei will enable you to 
i into tbil field. WhuHir you 

anf fl ihep for pEsatLire or profit, our pla-nt 
will give you oil of the informotion you need. 



rz-m. SCROLL SAW— 771; Pipe fitting t and 
bardwaadr Hen sewing-incichlne drive — 25c, 
CIRCULAR SAW TA8LE-910: Angle-irofi 

frome. 24 by 3dTn. lable. lQ-in* bSode — 25t. 
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SHOP NOTES 




By Henry and Rkhard Hanscom 

T^IFFICULTY in obtEiining precision 
tools does not pj'event the machinist 
from making some of them, such as a set of 
telescoping gauges, whidi could ovon be 
used as substi lutes for expensive internal 
micrometers. The set, shown in Fig. 2, ecm- 
sists of a handle and three interchangeable 
heads. In use, a gauge head is placed in- 
side the opening to be measured^ Fig. 1, 
and a locking rod mside the handle is 
loosened to permit a spring-loaded^ tele- 
scoping pin in the head to span the open- 
ing. A twist of the rod then locks the pin 
in this position, after which the gauge is 
withdrawn and the exact measurement of 
the opening is taken by spanning the pin 
with a micrometer. 

To make the set, as detailed in Pig. 
first mount a 4^^ -in. length of ^i-in, round 
brass stock in the lathe and fine- knurl it 
as in Fig. 4, Then drill a tfe-in. hole through 



it lengthwise to take the locking rod. A tip 
or grip for the rod is provided by cutting 
oE a ^^1-in. length of the handle and sol- 
dering or pinning it to the rod. Thi'eading 
the end of the handle and the locking rod 
to screw into the heads completes this pai t 
of the set. 

The heads are basically the same in con- 
struction, differing only in the length of the 
telescoping pin, tubes and springs. Each 
head is made of %-in. stock, which is 
drilled length^vige to a depth of about 
in. in a lathe and then tapped to take the 



THREE lwTfftCHANG€A«LE 
HEADS GIVE W' TO lU"- 
HOLE CAPACITY 
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threaded end of the locking ix>d. All 
threading and tapping should be done in. a 
lathe. Fig. 7, if possible, to assure neat fit- 
ting of the various parts. Next, the hole in 
the head is coimterbored in. deep, the 
counterbored portion being tapped for the 
threaded end of the handle. 

To assure accuracy when drilling the 
head for the cross lube, it is best to do the 



work in a lathe, Fig. 3+ and use a ci'olch 
center if possible, os the lube must be a 
press fit in the head. The longth of the 
tube will according to tbe range of 

the head. Fig. “G shows a small steel tip that 
is pressed into one end of the tube as a re- 
tainei' for the spring. Titc tube projects 
only .slightly at one side of the head, and 
its wall is drilled to permit the end of the 
locking rod to p)“css against the- telescoping 
pin. To determine the length of the piiu 
the spring is put inside the tube, and the 
pin is pushed down as far as it will go, after 
which it is held in this position by tight- 
ening the locking rod in the handle. Then 
the pin ig marked and cut oft so that it 
projects slightly beyond the end of the 
tube^ after which the end is rounded. A 
slight step or shoulder is fded on the inner 
end of the pin to slip tightly inside the 
spring and prevent it from leaving the tube. 



Repairing Burned-Out Rheostat on Linotype Mouthpiece 



Whfjn the rheostat on the cle’Ctrically 
heated mouthpiece of our linotype machine 
burned out, I fixed it as fallows: The rheo- 
stat Cover Was removed , then, using a cou- 
ple of test prods connected by a wii'e, each 
of the contacts on which the variable re- 
sistance rotor made contact was tested 
fi’om one to the other. When there is no 
open circuit, the test light will bum as the 



contacL<; are progressively connected by 
moving the test prods from one to the oth- 
er. When the rheostat is burned out, how- 
Bver, an open circuit will be indicated be- 
tween two of the contacts by failure of the 
test light to burn. If an open circuit is 
found, connect a jumper wire between the 
two contacts. 

— Max Cline, Greenwood, Ark. 
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Tap and Die Holders for Use in Small Lathes 




TAPER 






PIN detail of tap HOLOek 



















lJ 



- TO 

SUIT 

^VORK 



DETAIL OF 0I£ HOLDER 



SORED TO I 
SUIT D]E 



With these tap and die holders^ produc- 
tion threading can be done rapidly in a 
lathe. The holders ai'e especially suitable 
for use in small bench lathes for which 
such holders often are difficult to obtain. 
In use, a holder is put in the lathe tailstock 
and the work is rotated in the chuckj the 
lathe being turned by hand to start a tap 



nr die, after which the power is 
litiTied on at the slow'ost speed. In 
this way, the tap will feed itself 
into the work until the slot in the 
head of the holder passes a pin. in 
the shank, whicll will permit the 
head to spin with the work^ thus 
stopping the action of tlie tap or 
die. In removing the latter, the 
process is reversed, first moving 
the tailstock spindle forward 
slightly to engage the slot with the 
pin, then reversing the lathe and slightly 
backing oil the tailstock a^ the tap comes 
out of tl^e work. The holders are made 
from cold-rolled steel and can be any size 
desired. If taps and dies of different sizes 
are to be used, heads for each size will be 
necessary, but the same shanks can be 
used on the vai’ious sizes. 



Castered Block Simplifies Mounting Heavy Lathe Chuck 



The job of putting a heavy chuck on a 
lathe single-handed wafs simplified by one 
operator who used a castered support of 
the type shown. This holds the chuck at 
exactly the correct height to screw onto the 
headstock spindle. The support consists of 
a large hardwood block having inverted 
casters on the top sidcj and four V-grooves 
on the underside to fit the lathe ways. In 
use, the block is set on the ways and the 
chuck placed on the casters, after which 
the assembly is pushed up against the 
headstock spindle, the casters permit ting 
the chuck to be rotated. 



CSmall boxes tacked to a desk-drawer 
bottom are good holders for pins, cMpSj etc. 
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Two Folding Trays on Tool Box 
Provide Extra Storage Space 



Hinged to the side o£ an ordinary tool 
box of the type shown, n eouple of metal 
trays will provide extra space on which to 
lay out tools for the job at hand. Made 
from sheet metal, the trays are curved so 
that they form ti'oughs when opened up, 
thus providing extra space without adding 
jraaterially to the weight of the box. 



Jar Cap Holds Make-Ready Paste 

Instead of car- 
rying a supply of 
makp-ready paste 
smeared on the 
back of his hand 
when getting jobs 
ready on the 
presses, one print- 
er soldered a wire 
ring to the jar 
cover so that this 
could be worn on 
the middle finger. Paste carried to the job 
in this way is always conveniently at hand. 




Loss of Removable Pin Avoided 
By Use of Retaining Ring 



Wlierever a re- 
movable pin is 
used, such as in 
the end of shafts 
to hold wheels in 
place, a retaining 
ring will be found 
much more handy 



R.ATTtNee 




than a uoiler key or wii-e to prevent loss 
of the pin. The ring is made from a piece qf 
heavy wire and the open ends slip through 
holes in the upper end of the pin. In use, 
the ring drops over the end of the shaft 
to retain the pin, but is removed in a jiffy 
when necessary merely by prying it off. 






length of metal 
tubing to shield 
all grease fittings 



Tubing Shields Grease Fittings 
From Paint Spray 



man 
^ecialize; 
tom pa 
farm tractors, 
trucks and ma- 
chinery uses a 



Id 

so Lnat tney will not be clogged with paint. 
The shield is sUpped over the fitting before 
spraying the adjacent area. 



Sheets of Metal Clipped Together 
To Make Duplicate Shapes 






Anyone who has 
to cut duplicate 
patterns or shapes 
from sheet metal 
will find 
low 
metho 

several sheets together while cuiiing a 
number of pieces at the same time. Along 
the edges of the sheets where there wiU he 
waste stock, cut the metal to form short, 
narrow tabs and then bend these over as 
shown. This wiU lock the sheets sectxrely- 



Hook Bolt in Job-Press Table 
Loosens Caps of Ink Tubes 

To loosen the 
caps of ink tubes 
quickly when 
’ivorking at a job 
press, one printBi’ 
inserted a small 
bolt through the 
press table and 
bent the threaded 
end to provide a 
shaip- angle hook. By pushing the tube 
cap down into the hook it is loosened eas- 
ily when the tube is twisted. 
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Large Rolling Scaffold Saves Time for Painter 



Confronted with the problem of 
painting as quickly and cheaply as 
possible a flat uninterrupted surface 
approximately 6(1 ft. high and 1,050 ft. 
longp a paint conti actor solved part of 
his problem by constructing a movable 
scaffold, which rolled along on wheels. 
At the top of the scaffold ai'e t%vo cast- 
ers or wheels that rest against the sm - 
face to be painted. The two vertical 
supports which can be built up fi om 
lengths of 2 by 10-in. stock, doubled, 
are spaced about 15 ft. apart. They are 
cross-braced to provide a rigid scaf- 
fold. Brackets at 10- ft. intervals 
accommodate the walk planks, 
each of which consists of two or 
more planks laid aide by side. 

The wheels that support the 
scaffold at the lower end can be 
any type suitable for the pur- 
pose, The original ones were 
pneumatic type used on wheel- 
barrows. Crosspieces on one 
vertical support provide a means 
of ascending the scaffold. 



Caster 





Simple Method of Determining the Tons of Hay in a Stack 



Anyone purchasing hay in the ^tack can 
save the time and labor of weighing it load 
by load if the table shown in the detail is 
used to determine the number of tons in 
the stack. If all measurements are made 
caiefully, the table w^ill work out accu- 







rately enough in most cases to bc suitable 
for determining the tonnage. As indicated, 
multiply the length of the stack by the 
width by the overthrow' (the distance up 
both sides and over the top) by 3. Divide 
the product by 10. Then^ if the hay has 
been freshly stacked and the stack has set- 
tled but little, divide the quotient by 700 
to get the number of tons. If the hay has 
been stacked for one or two months, divide 
by 525. However, if the stack has been up 
longer than two months, divide by 400.. 



Solvent to Remove Enamel Letters 

Enamel letters that have been attached 
to a window glass wuth the usual cement 
used for this pui pose, can be loosened with 
paint ren^over of the tjipe that stays moist 
for some time after application. The re- 
mover is spiead around ihe edges of the 
letters, using a medicine dropper as an 
appheatur. Two applications at 15- min. 
intervals usually arc sufficient, after which 
the letters can be taken off by running a 
safety- razor blade along their edges. 
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Judging 
Used Car 
Parts 

BY C. E, PACK ER 

have not been cri^cked by freezing. 
Sometimes blocks are rej^round to such 
an oKtent that it is impossible to fit 
pistons to them. An oveisizc of .035 in, 
generally is the maximum limit p Fig. 1. 
Most dealers wiE give a receipt agree- 
ing to accept the return of a part in its 
original condition if the purchaser finds 
it faulty or unsuitable for hig use. 

Valves and pistons: In buying valves 
or a I'eccnditioned block assembly ^ 
take a look at the thickness of the edge 
of the valve. Fig. 2. Frequently .p old 
valves have been refaced to such an 
extent that they have knife edges. 
Such a condition shortens valve llfe^ as 
the sharp edges will become red hot 
under operating conditions^ causing 
pieignition and burning off quickly. Also 
be sure the valves are not noticeably loose 
in their guides. This Is especially im- 
portant with intake valves, as looseness 
of those parts will cause high oil consump- 
tlon^ poor idling due to the leakage o£ air 
past the guide^ and early gumming of the 
valves with cai’bon. While it is well to 
check th^ diameter of pistons carefuUyp 
Fig. 3, before accepting them for use in a 
block, it is important to check that the 
Wrist-pin bushings are in good condition^ 
and especially that the piston-ring grooves 
ai-Q not worn. Even the best fitted piston 
ring will not hold oil if the ring can move 
up and down in the ring groove. 

Crankshaft assembly: Where it is nec- 
essary to replace a connecting rod, it is best 
to cxclmnge the complete set, Fig. 4, or 
bring in a sample of the kind that you are 
replacing so that one of exactly the same 



A S THE use of secondhand parts is be- 
coming increasingly necessary in the 
maintenance of cars and trucks until new 
parts are again available^ anyone purchas- 
ing such parts should be able to judge them 
with a fair degree of accuracy. Some flaws 
in the parts may be self-evident but un- 
important, while others may be deeply 
hidden and serious enough to make the 
part useless. Some reputable used- parts 
dealers boil the parts in a solution that re- 
moves paint and grease. In this way both 
they and the purchaser can see, usually, 
whether or not the part is cracked or has 
been welded, or if anything else is wrong 
with it. 

Engine blocks: In judging these it Is beat 
io see whether or not one or more of the 
cylinders has been resleevcd. Also be sui-e 
that the valve seats have not been cut or 
faced excessively, and that water jackets 
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weight can be selected. If this is not 
done^ the motor will be badly out of 
balance and will have troublesome vi^ 
bration. Before purchasing a crank- 
shaft, be stn^e that the jouiTials are 
round within .001 in. and free of taper, 

Fig. 5. Also be very certain that they 
have not been reground to an undei'- 
siKe so small that it will be impossible 
to get bearings for them. Regrinding 
crankshafts is not an unusual practice^ but 
sometimes is overdone to such an extent 
that it ig difficult to find bearings to fit. 

Timing chains and fan belts; Timing 
chains have hundreds of flexible joints ^ 
their links being pivoted on pins which 
may have worn only a trifling amount in- 
dividually, but in the aggi egate may have 
developed such io{>seiiess as to be unusable. 
Insist on comparing a mrniber of chains 
when purchasing one, and alternately force 
the links together and pull them apart, Fig. 
6, choosing the chain which appears to be 
the tightest. Similarly, in purchasing a re- 
placement fan belt, it is not unusual to find 
belts that appear to be in good condition, 
especially if they have been wiped down 
with black rubber dressing, but which have 
worn on their sides so that they go to the 
bottom of a V-pullcy. A belt that is too 
narrow will not perform satisfactorily as 
it wiL not have the necessary wedging ef- 
fect, will ride in the bottom of the pulley, 
and give no better performance than an 
ordinary Sat belt as shown in Fig. 8. 

Clutcll! Most used clutch plates avail- 
able probably will be refaced. This is likely 
to thi'ow tile pui'chaser off his guard. In 
addition to being sure that the plate has 
been refaced, also be sure that splines in 
the hub are not worn,, Fig. 9. If they are, 
the clutch plate will not ride snugly on the 
shaft and, will cause back lash^ which wiU 
overload the universal joint, the pinions^ 
ring gear, axle shafts, keyways, and hubs* 
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Whon purchasing a clutch pressure pbte, 
look closely at the surface of the plate for 
any heat cracks that may be present. Slip- 
ping a clutchp especially when pulling a 
trailer, generates extremely high temper a- 
lui’e whicli causes burning and cracking of 
the pressure plate. If the heat cracks are 
very shallow the surface of the plate may 
be reground and be entirely satisfactory 
for continued use^ Fig. 7. 

Lilectrical untts: Before choosing an ig- 
nition unih be sure that new points have 
been installed and Ehat it in good condi- 
tion. Holdiiig it firmly, work the cam from 
side to side and do the same with the shaft 
and pinion. Any noticeable side motion in 
these parts ^vill upset the timing badly, as 
it will allou' the cam to shake from side to 
side and make spacing of points incorrect. 
If cL complete generator or starting motor 
is purchased it’s a relatively 
simple matter to inspect the 
commutator and brushes 
and see if the Lnside of the 
unit is glean. Any starter or 
generator that is hUed with 
oil or grease has had its in- 
sulation seriously damaged 
andj in addition, suggests 
that the bearings must be 
loose to allow such a \^olume 
of lubricant to enter^ Oil in 
an electrical unitp in addition 
to rotting rubber insulation, 
catches and holds carbon 
dust worn from the brushes 
and copper dust worn from 
the commutator, ^rhis forms a material that will 
cause piu'lUu or complete short-circuits in the 
brush holders and in dthei parts. Another check 
is to see that there is no up-and-do^vn movement 
In a bearing, and ojily a slight amount of end play 
in the $hafL I£ purchasing a replacement arma- 
ture only, note the amount of copper remaining 
on the commutator. Fig* 11* In normal service, it^s 
often necessai'y to turn down the commutator, and 
by noting the amount of material remainlngp it is 
a simple matter to judge the probable length of 
life in tliie unit. If there ig, very little material on 
the commutator there is very little life left in it. 

Starter gears and wrings are important items 
and may be purchased without hesitation if a few 
details are watched. The eccentric weight at the 
end of the pinion should not be loose on the pin- 
ioRj and there should be a small pin and spring 
inside the weight to bear against the threaded 
shaft to keep the pinion assembly from drifting 
into mesh with the flywheel. 
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Bftltcry: Purchasing a 
used battery must be con- 
sidered more or less of a 
gamble,, and yet there are 
ways of being reasonably 
certain that the purchase 
will not prove to be a loss. AH three cells 
should test alike. The gravity of each cell 
should be checked carefully with a hy- 
drometer* and a vaiiation of more than 25 
points should be sufficient warning that all 
is not well- The addition of a little acid, 
howex^er^ is a simple matter and may make 
the gravity test appear to be all rights but 
in reality the batteiy will be far from satis- 
factory. To check against this possibility 
a voltmeter, Fig- 10, should be used to see 
that the voltage of all colls is the same 
within one- tenth of a volt. Open-circuit 
tests arc of no value. The battery should 
be delivering about 200 amperes or ap- 
proximately the amount required to crank 
an engine,, when the voltage test is made. 

Brake drums: Frequently* these parts 
will be refaced on a drum lathe and may 
look excellent^ but actually may he so thin 
that in use they will distort- Instead of 
stopping the car satisfactorily they will 
merely stretch out of shape. Thcrcfoi'Cj it 
is important to check drums as in Fig. 13. 

Rear- axle assemblies: Usually rear axles 
are sold as a complete assembly. Rather 
than remove a pinion and ring gear or 
shafts, the used parts dealer will often 
make as good a price on the entire rear 
axle as he would on the internal parts 
alone. The thing to watch, especially on a 
rear axle, in addition to seeing that the in- 
ternal parts are in reasonably good shape^ 
is for a sprung housing. While stretching a 
string from one end to the other and bring- 
ing it doxvn at the center is not an infallible 
guide* Fig. 12, it will indicate any extreme 
condition that may be present. If the axle 



housing is not square, early failure of the 
pinion and ring gear is almo-st certain ^ 

In general in purchasing any part, eape- 
cially those that have to do with the run- 
ning gear of the car, check closely to sec if 
there is any evidence that the parts have 
been straightened by heating. Strength is 
given to the steel parts of the car by heat 
treating. This strength can be removed by 
carelesis heating. The parts to watch espe- 
cially include the front axle, spring perches^ 
steering arms, and spindle bodiex. Of 
course when one of these parts has been 
heated it is likely that the mechanic will 
paint it to remove the evidence. But look 
closely in cracks and comers, or in any 
holes where bolts may pass through. If 
there is indication of blistered paint or of 
discoloration* avoid that part. 
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Oil Spray Preserves Fence Wire 
Rolled for Storage 




The next time you take do^m old woven 
wire fences and roll up the mre, spray the 
rolls with used crankcase oil, using an 
insecticide sprayer as shown. This precau- 
tion will prevent rust. 



Paper Stock Held on Job Press 
By Tro wiser Clamp 





THDUKa removed one by 
CLiMP Without being 

jolted ofT, is to use 
a bicycle trouser clamp. This is slipped 
over the paper and table as indicated - 



A simple meth- 
o d of holding 
stacks of paper on 



a 



mits the cutting tool to remove the small 
shoulder around the centering hole^ which 
otherwise cannot be reached. 



Fishhook on W all Pulls Tie Wires 
Through. Eye of Sack Needle 

One merchant 
uses a fishhook to 
thread tic wires of 
shipping tags 
through the eye of 
a sack needle for 
attaching them to 
cloth bags. The 
hook ia tacked to a 
wall and the sides 
of the barb are filed down so that the nee- 
dle will slip over the hook. Then the wires 
are placed just under the barb as shown^ 
after which the needle is pulled over both 
the barb and the wires to thread it quickly. 




Polishing Arbors to Finish Work 





Using regular 
corks in the larger 
sizes and small 
vial stoppers or 
^ ^-pencil eras- 
snialler 



arbors shown 
have many uses. 
The arbors are turned from shafting in 
sizes required with tapered sockets in one 
end to take the corks and with shanks on 
the other end to fit the drill- press chuck. 
Abrasive cloth is glued on the corks for 
surface grinding and general finishing or 
the corks are merely charged with fine 
buffing or lapping compound for putting 



decorative finishes on metal. 



V'Groov.e in the Tailstock Center 
Aids When Facing End Work 

When facing the 
end of cylindrical 
work held b e- 
tween centers, you 
ivill he able to cut 
across the full ra- 
dius of the work 
if a V-groove is filed in the side of the tail- 
stock center as indicated. The groove per- 



Saving Shipping-Room Adhesive 

Sodium silicate (water glass) is used in 
most shipping departments for sealing cor- 
rugated containers. The usual practice is 
to keep an open vessel of this solution on 
the shipping table. During the nightp how- 
ever^ much of the water-content of the 
silicate solution evaporateSt leaving a crust 
on the top of the liquid, and a jellylike 
globule on the brush; thereby rendering 
the brush xiseless for the next day. To 
avoid this get an empty pint or quart bot- 
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tie Tivith a screw cap. Vinegar and rubbing 
alcohol bottles are ideal With a nail punch 
a small hole in the cap. Fill the bottle with 
the silicate solution. When you have a car- 
ton to seal shake as much of the adhesive 
as you need on the inner lip of the carton. 
Don*t bother to spread it> for when you ap- 
ply the gummed tape the glue wiU spread. 

— Ernest Grossman, Los Angeles, Calif, 



Hook on End of Oilcan Spout 
Opens Caps of Soft Oilers 

To open small 
caps of soft oilers 
or oil cups used on 
many kinds of ma- 
chineiy, 1 filed the 
end of the oilcan 
^OUt to leave a 
projection, which 
was then bent into b hook. This was used 
to lift the caps of the oilers while injeciine 
oil. — G, E- Hendrickson, Aigyle, Wls. 



Clip-Board Used as Drawing Set 
For Shop Work 



Block Lugs Help Stalled Tractor 
Pull Out of Mud 



If you get your 
rubboj'tii’od trac- 
tor mired deeply 
in soft or muddy 
fields you can save 
a lot of ges and 
time by using a 
lug of the type 
shown on each 
wheel- These are made fi'om lengths of 4 
by 4-in. stock, four eye- bolts and two shoiT 
lengths of chain. The chains are long 
enough to I’cach around the tire and rim. 



Can Lids Used as Anti-Slingers 
On Split Bearing 

In order to pre- 
vent oil slinging 
from a split bear- 
ing in which the 
shaft is operated 
at a fairly high 
speed, one me- 
chanic used ordi- 
nary' can lids at each end of the bearing as 
shown. These were drilled to fit the bear- 
ings, one lid being held in place with a 
shaft collar and the other by the pulley on 
the outboard end of the shaft. 



By a fevv simple additions a clip-boaid 
can be made into a small drawing hoard. 
A strip of Vui-in. metal in. wide is 
screwed to the left side of the board, and 
a piece of plywood recessed for the scale 
and triangles attached to the back. A 
6- in. steel scale, a 4-in. 45-degree triangle 
and an 3 -in. 30-60-degrt.-e triangle will be 
about i'iglit; these are held in place by 
metal clips and a turnbutton. The clips 
should be slightly below the surface of the 
plywood, or large-headed tacks may be 
placed on each comer of the board, small 
screws holding the plywood and clips in 
place. In use, the chawing paper is held by 
the clip and the 30-60 degree triangle is 
used against the metal clip in place of a 
T-square. — John M, Avery, Holley, N. Y. 



Teeth of Sharpened Saw Burred 
With a Piece of Babbitt 



Wishing to avoid 
dulling a newly 
shaiTpened saw by 
putting it into use 
with the filing 
burrs still clinging 
to the teeth, one 
carpenter re- 
moved them by passing the teeth over a 
piece of babbitt metal. This knocked off 
the biii rs without damaging the teeth. 
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*SS.t5;AMACHINING »Sx 

,n9 <''•* flccded. i>';' I By H. J, ChamberJand 

-Jtgen'^V „£boi''*‘ " 

conventional rain type of turret lathe has a 
^ esnd ^ ^ singb-spindle, a hexagon -shaped turret head 

'^^^VrtC-shop / rind dilTers from an ordlnaiy lathe in that it can 

^ \A y inadiine externally fi om the rear as well as from 

front oE the work, Tliq turret replaces 
tailstock of a lathe and its functions arc 

to bring into cutting positions by quick ill- 

j dexing, a predetermined number of cut- 

f ting looLs in order to center^ chamfei'. drill, 

bore, ream, thready etc., in making a variety 
of parts such as shown in Fig, 4. M<n-eovei\ 
it is not uncommonn by means of Inngiludi- 
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Phelo of the right ihewf a hixiy turrel- 
lotho d 4 portrn«nt In MfiltnuoiJi opera- 
fien ti9 meet heavy praduction deniDmli 



nal and cross-feed movements, tu tui'ii, 
face and otherwise machine work in a 
combined setting of internal and ex- 
ternal cutting tools. The purpose of a 
turret lathe is to save time in changhig 
from tool to tool in qLianlity product ion. 

Fig+ 1 shows a ram type of turret lathe 
in which a double traverse movement 
gives considerable longitudinal range be- 
tiiveen work and tools. Another tM>e of ^ 

turret lathe is known as the saddle t j |?e, in 
whicli there is but a single movement of 
the turret in i elation to the ways. While 
the conventional turret lathe is of the sin^ 
gle-spindle type, there are tAvin-spindte 
machines, with which the extra iimo spom 
in setting up tools and work results in sub- 
stantial returns by doubled production. 

Fig. 5 shows a special type of single- 
spindle turret lathe having a turret of dif- 
ferent construction than the usual t^i 3 ic. 

Bars of stock are held in evenly spaced 
spindJe-chuck assemblies, which are 
geared to and revolve in a large cylinder. 

Both the cylinder and the turret aidomat- 
ically index in timely performance ^^o that 
as the work is being completed and cut off 
from the bar, the fir$t operation on tbo 
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jng from 12 to 32 in. In diameter. Two- 
jaw chucks, auxiliary jaws for all chucks 
and some sovont>'-fivo specially designed 
jaws that can he attached. There are 
numerous types of face plates^ anj^le 
plates and chucking fixtures. Also in- 
cluded in work-holding devices ai^e nu- 
mcrous collet chucks to hold round, 
square^ octagon^ hexagon and other 
shaped hai' stock. 

Grinding the tools: Maximum effi- 



h for uie in tur- 
ihcirpened a-n 
1$ thevwn above 



next piece is simuitancously per- 
formed on anolhej^ part. Als<j com- 
monly used is the vertical type ol: 
turret lathe shown in Fig, 6, heavy 
work being done \vith the aid of 
jigs and fixlureSr The tendency to encoun-- 
ter vibration is greatly reduced, maximum 
rigidity of the \vork la assured anti thg 
wear in the work head is reduced as there 
is no overhang. 

How vvurk is held: There aie many 
methods of holding various types of blanks 
or castings to be machined. All of these 
methods cannot be described in this article 
but the most impoilant arc as follows: 
Three- jaw universal geared scroll chucks 
and four- 3 aw independent chucks, rang- 



flol ferming toolf art gttd in turret 
Islfittp aulQrn<itic acriw machiiitt teoli 
dl EirEukr detPQa. Thai* may bo twi oyt 
m O band law kf tho ttrm nal intend- 

ed Id bo ground after liardentflg 
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ciericy o£ a turret lathe ia maintamed only 
as long as the tools stand up and therefore 
good care of cutting tools spells success or 
failure. Although a worker operating a 
tuiret lathe may not gi'Lnd his own tools 
he should never thcless know whether a 
tool is correctly ground and is in good con^ 
dition. To machine externaUyp generally a 
combination of two or more tools is used,. 
aiTanged to turn various diametei’s gimul- 
taneously with the fi ont tool block, then 
to face, bevel, cut oR and otherwise ma- 
chine, also simultaneously, with the rear 
tool block. Fig* 2 gives general recom- 
mendations for grinding the tools for use 
on various metals, while Fig. 3 shows vari- 
ous positions of holding them while gidnd- 
ing. When doing this, the tools are clamped 
to adjustable supports set to the correct 
grinding angles. With turret-lathe work^ 
flat forming tools such as shown in detail A 
of Pig; 8, are used frequently to machmc 
straight radial and angular surfaces simul- 

© PARTtNarooi 
BITS 



PAK 

SUM 





taneousI>', These tools are usually 
1 in. thick and have □ 10 to 15- 
degreo front angle. Note how they 
differ from tools on automatic 
screw machines^ which are of cir- 
cular design as shown in detail B 
of Fig, 8, Tools of this style are 
turned step by step or wdth master 
forming tools, allowance being 
made for ground finishing. Fig. B, 
detail C, gives the shapes of wheels to grind 
the tools shown in details A and B, which 
have identical forms. Circular took ate 
ground on centers in regular tool- grinding 
machines. Pig, 9 shows how sections of 
circular forming took are cut out with a 
band saw" to pi\>duce the cutting edge, this 
procedure being possible when the took 
are not to be ground after hardening. 

Flat forming took for turret-lathe work 
aie finished on a tool-room grinder such as 
shown in Fig. 7^ the wheel being dressed as 
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SfT OF REGULAR BORING TOOLS 







sho^^ in Fig. 11. Fig. 10 shows a 
shop -made dresser that will shape 
any gi'inding wheel accurately. It 
is provided with a diamond point 
and is arranged to slide in a chan- 
nel-shaped holder^ which is 
clamped in a vise. The latter can 
be adjusted at any desired angle 
with the aid of a protractor, which 
is set on the top of the vise jaws. 

New parting-tool bits: To cut 
off finished parts from bar stock 
in a turret lathe, a double dreu- 
lai'-type, cut-ofi tool of the kind 
shown in Fig. 14 is used frequent- 
ly. A new type of pai'ting-tool bit for cut- 
ting oR work is shown in the right detail 
of Fig. 12. The stock is available by the 
foot and after cutting off a piece^ one need 
only bevel the front edge and the bit is 
ready. It takes considerable time, even for 
an expert^ to grind correctly an old style 
parting tool of the kind shown in the left 
detail- Fig. Ifi shows a front multiple tool 
block such as used in modern turret-lathe 
practice,, while Fig. 17 shows a rear dove^ 
tail-style multiple tool block. On the 
latter, the regular position of tools is re- 
versed so that the cutting edges of the 
tools will be placed in the same relation to 
the work and its direction of rotation, as 
the cutting edges of tools held in the front 
tool block. 

Drilling, boring and reaming! Commonly 
used for internal machining with a turret 
lathe ai'e various types of conte^ing^ cham- 
fering and plain boring tools, solid and 
adjustable boring bars, and last but not 
leastj automatic die heads and collapsing 
taps. Plain-type twist drills are used in 
turret lathes to drill solid parts preceding 
a centering operation. It must he taken 
into consideration that the natiwe of the 
material often requires a different spiral 
and lip angle than that usually recom- 
mended in conventional drilling practice. 
Three- or four-flute core drills are used 
frequently to machine cored holes, preeed- 
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ing a chamfering operation on the 
edge of the rough hole to assure 
concentric location q£ the driU. 
Often a rose reamer is used in-^ 
stead of a core drill Detail A of 
Fig. 13 shows how boring bars op- 
erate on a tuiTet lathe* The pilot 
end is supported in a hardened 
steel bushing cither in the spindle 
bore or in the rear of the chuck 
jaws as shouTi* Many boring i>£us 
aie 60 in. long and of proportion- 
ate diameter so that holes as large 
as 12 in. can be prorluced %vith 



CHASER DAMAOED SY KUNWINO 
INTO SHOULDER OF WORK . 









UNUSED SET OF CHAAtFERS 
SHOWiaO OBIOINAL 
chamfer GftIMD 



accuracy* Boring bars ■ are purchased or 
are shop-made in various designs, with 
solid or adjtistable cutters operating singly 
or in multiples. Generally^ single boring 
bars are used to rough only, leaving the 
bore to be reamed. Detail B of Fig. 13 



shows a single- cutter, boring-bai- body, 
while detail C shows a compound 
roughing and finishing bar, which will 
eliminate the cost of a reamer if spindle 
and turret are in good alignment. De- 
tail D shows a bar designed to rough and 
finish two difTerent diameters simultane- 
ously although boring bars are also made 
for triple cuts. A set of regular boring fools 
for light turret work is sho\ra in Fig. 15, 
On long boring bars, which require sup- 
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pipe litting, and Fig. 20 shows an au- 
tomatic col Japping tap for Lhi’eadiug a sim- 
ilar but larger fitting. Four chasers arc 
used in both heads but for large diameter 
threading six chasers are used. Chasers of 
a set must be kept exactly alike when re- 
sharpened. Fig. 22 shows the four face 
grincJs and three chamfer angles commonly 
used. The relation of the face gi'ind to the 
material being threaded is very important 
The 22-degree angle giving a two-thread 
chamfer is standard but should be in- 



creased to 15 or 20 degrees according to 
the hardness of the material. 

Eunning into a shoulder is the most dis- 
astrous thing that can happen to a set o! 
chasers. Fig. 23 shows a set of unused 
chasers having the original chamfer grind 
and also a, chaser damaged "by running into 
a shouldern Major causes of chaser break- 
age are indicated in Fig, 24. Detail A shows 
the top face of a chaser rubbing against the 
shoulder of the work and cutting into it. 
In detail B the chaser hits the fillet in front 
of the shoulder. If slock is out of round or 
oversize^ castings not turned, bored or 
reamed to size, the chaser cannot stand the 
strain ^ detail C. A chaser hitting chuck 
jaws as in detail D undoubtedly will be 
damaged, which also results from mis- 
alignment between the spindle and the 
turret as in detail E, as well as from a bad 
job of cutting stock, leaving sheared edges 
as shown in detail F, To safeguard against 
such troubles, a wide arid deep recess can 
be provided as shown in detail G of Fig. 25^ 
and if this is not possible^ projection chas- 
ers should be used, in which case the tools 
are still good if the chamfer breaks, as in 
detail H. 



CHA££l^ CHAMFER SHARPEN Et? ON SIDE 



port between work and turret, 
roller-type back rest shown in Fig. IS 
can be Used. An adjustable boring 
bar fitted with a two-part cutter is 
shown in Fig. 19. The adjusting screw 
has a fine -pitch thread and a broached 
hole in the end to take a WTench. 
After adjuslments have been made, 
the screw is held in position by means 
of a lock screw, A shim is placed 
against one side of both cutters and a ta- 
pos'cd key is diiven against the shim so 
that the cutters are locked securely, as they 
must not be able to move in the holder. 

Production threading: Automatic die 

heads and collapsing taps offer the most 
efficient means of culling threads in turret 
lathes and screw machines. Regular taps 
and dies arc seldom used but are helpful 
in culling threads in an ordinary lathe 
equipped with small turrets. The special- 
ized thi-oading equipment just mentioned 
is adjustable to various thread fits; the die 
automatically opens and the tap similarly 
closes for the I'etiirn movement, which is 
very important as many good threads pro- 
duced ivith regular tools on the cutting 
pass have been damaged by the return ac- 
tion. Die and tap heads contain either four 
or six cutters, known as chaSers* which 
after sharpening, must be replaced in their 
respective slots, both slot and chaser being 
marked for correct getting. Such die and 
tap heads cause no trouble if they are peri- 
odically cleaned and if chips are kept out. 
Howeverj the chasers must bq watched and 
kept in good condition. Fig. 21 sho\vs an 
automatic die head used in threading a 
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Chasers cannot be sharpened free-hand. 
Correctly serviced chasers seldom require 
regrinding on the face and the original face 
grinds should not be altered, For grinding 
the chanifers, equipment available from 
chaser manufacturers is used. Chaser- 
grinding fixtures, regardless of style, arc 
all intended to produce four or six identi- 
cal chamfers. The fixtures have adjust- 
ments for various angles and clearances, 
and are bolted to the table of a tool- grind- 
ing machine. With these provisions all 
chamfers of a set are given identical cul- 
ling action by feeding them to a stop de- 
termined by the first one shaipened. Chas- 
er chamfers are sharpened in two ways: on 
the side of a 6 by ^-in. wheel as in Fig. 26, 
or on the periphery of a 6 by 1-in. wheel as 
in Fig. 27, using the same style of fixture 
in both cases. When grinding on the pe- 
riphery, Ihe wheel should not be less than 
S in. in diameter in order to avoid a con- 
cave surface. Chamfer edges should be 
stoned always after grinding. When the 
face of chasers must be reground, gener-- 
ally the enlii e set is lined on a magnetic 
chuck for a simultaneous operation and 
uniform depth of cut. A 60-grain and 
I-grade wheel is recommended for this 
kind of work. 

Speeds and feeds: Regarding speeds and 
feeds for turret machining, no Specific rec- 
ornmendatjons can be made. With good 
equipment, speeds and feeds depend most- 
ly on the material^ type of cutting tool and 
the type of cutting lubricant used. How- 
ever, an imporlant rule is to start with the 
highest speed and feed that wdll not cause 
machine vibration, and also be guided by 
the color of the chip, A straw or light col- 
ored chip is about correct but a blue chip 
is too hot^ indicating too fast a speed or too 
much feed. Cutting tools tipped with tung- 
sten carbide w'ill stand up to two or three 
times as much speed and feed as high- 
speed steel tools. All turret machining de- 
mands an ample flow of cutting lubricants. 
Next month: Sharpening lllilltng Cutters 



Nail Started With Hammer Claws 

Having several hundred yards of wire 
lath to nail up^ I was confronted w'ith the 
problem of holding a sheet of lath while 
driving the first nail I solved this by mag- 
netizing the claws of my hammer so they 
■kvould hold the nail to start it. 

— Andy Vena, New York City* 




Scaffold Safety Rail Clamped 
Securely in Place 



Instead of tying the safety rail on a scaf- 
fold in place with cord or light rope, vse 
C -clamps as shown. Clamping makes the 
rail more secure, and takes less lime. The 
clamp jaws are placed on each side of the 
scaffold stirrup as indicated in the detail; 
a short, small chain being fastened to each 
clamp to prevent its loss when not in use. 



Telephone Index Aids Draftsman 

One draftsman cuts out the charts and 
pastes them to the alphabelkolly indexed 
leaves of a telephone selector index in- 
stead of keeping several books and man- 
uals at hand as a source of necessary tables 
and charts for a job. In this way^ any one 
of numerous tables and charts can be se- 
lected and referred to instantly. The tables 
can be taken from old books, manuals and 
m an u factur ers^ cata bgu es. 
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Steel Scale on One End of Level 
Shows Pitch of Work 




Pitted to one end of a cai penter^s levels o 
6"in. steel scale will enable you to tell at a 
glance the pitch of rafters, pipe work^ etc. 
The scale is held by four machine screws 
which are tapped into the end of the level, 
the scale being a snug, sliding fit under the 
screw heads. I£ a level is one foot long, the 
reading can be taken directly from the 



scale, but if the level is longer than one 
foot the reading will be proportional to its 
length. For example, a 2 - ft. level may 
show a reading of one -half inch, This 
would mean that the pitch per foot is just 
one half of that or Va in. per foot. 

— R. Boettinger, Englewood, PJ. J. 



Prick- Punched Strip of Folded Tin 
Scribes Rivet Line on Metal 

To scribe the 
rivet lines on a 
number of sheets 
of metal, one tin- 
smith p r 1 c k“ 
punched a narrow 
strip of tin and 
bent this over the 
edge of a sheet so 
that the indented 
point could be pressed 
maik the metal as it was dravrn along. The 
bend of the strip served as the gauge for 
the marker 50 that the work could be done 
rapidly and effectively. 




Here's Fun and Profit for Home Craftsmen 



Hundreds of projects described in fowr big bookj* 




Set of four bookin Vols. I to IV 

cloth odklion $5.00 

2-00 

SingfB bc-sksj cloth £1.35 ec;chj 
^Ck «ach 



OVElt 600 THINGS TO BUILD 

You will nsyer be- al a loti for n^rtxjlhing lo met* Tf you 
hav« theae VDlumet. Ttie rongs of sobjecH covers d 
limill«if. YoM will find hundreds ef edeas you Eon UEie- 
oroLind your home^ and olio llipng$ that can modt 
in yaur ipar^ time f«^r profit. 

MORE THAN 2,000 PICTURES 

Ycki exactly how everything h done because over 
half pf *och boak li mode ujp of piclurea. Orowln^t ond 
pFluflratiant show ewry ll«p in cooslruclion and also the 
Eompleted project. You do not have to be on exparl and 
yoyr will pmciEir yoM^ fa m Ely and friv-pidt, 

PARTIAL LIST OF CONTENTS 

6uilt'-in varkitpvij firqplaoili, glals dtpcoratiofis, lighting 
fiKturoi^ re^caning chairs, garden furniliire, bird houaei,i 
Tog cabins, parch furnituffl, toblei, hoiti** frayi, *ide- 
boardl, bunchy t, foot^looU, diiki, lomps„ book ends, 
chain, fireplace screens, bookcases^ woll coblo^lSr ^lais 
furnlli^rtr pTetyry frarrm, cotlag* furnTtyri, gem cutting, 
Wood carving, archery, quilting frame, miniature gar- 
dens, leather vanes, greinhouse, dog hcusoi, Duleh 
windmill, sundiali^ turned bowk, pE^r tiobrnefs, coffee 
lobla^r clockij book bindingj jigsawed novelties,, photo 
ogulpmentj lays, games^ built-in fixtures, lecilhej'Crafb 
home modernizing. 



Order from this ad. Ask for FREE book caloleg. Moniy rvfunded if youVe not ■altiFid 

Popular Mechanics Press, Dept. 429^ 200 East Otitario SCtccIt Chicago, Illinuis 
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PART VII 



First Aid for Radio Sets 



VV^IlEN you turn on your receiver and 
^ ^ \hQ set is ^^dead/" try a table lamp in 
ihe wall socket whei’e the set plug was- If 
the lamp does not light it is evident that 
there was no power on the set Perhaps 
the power has been shut off temporarily, 
or you may have a blown fuse in that pai~ 
lie alar house lighting circuit. 

One of the greatest pests to broadcast 
listeners is interference from nearby elec- 
trically operated machine s^ door bells> 
bxizzers and electric heating pads. Com- 
mercial line filters like the ones shown in 
photos B and C plug in between the set and 
the power line and eliminate much of this 
interference- They consist of chokes and 
condensers or combinations of both such 
as shown in the homemade varieties de- 
tailed in diagi’c^ims Figs. 1 and 2. The 1 mfd, 
condensers must be 400- volt types- Choke 
No. 1 is layer wound on 
a pai^afHned wood spool 
Line voltage regulators 
like the one shown in 
photo A plug in the same 
way and protect against 
fluctuating line voltage 
that shortens tube life. 

(To be eofiimu»4j 



TO DlVJCL-:^ 



x; 

Fig.I-A'^' 
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CHOkE HfrnE 

. nA[LlNQ’Tu?.t CHOKE. FOR SmAlL lOAOS ^ 



FiG,?-A 



DECEMBER, 1942 



155 









POV.IS 5UWLV 
dWlT, 



ELLLCT.tONC 



By M, N, Bettman 

A FTER thoroughly 

■*" n I rr + r«c?-+ i 



' “ checking and testing 
the power supply and au- 
dit! attipIiTier Units of this 
modem progressh^e stu- 
the Nov'enciber issue^ we are 
now ready to build the detector and E,F. stages, 
which complete the 4- tube T.R,F. broadcast re- 
ceiver shown in photos A and E. 

These additional units, shown in photo C, aj e 
assembled on baseboards and panels Ldentica] 
with the one used for the audio amplifier stage, 
and plug together in the same manner, the tubes 
being moved foiward from the sockets in the 
power supply unit to ihcir new locations in the 
added units. All circuit connections are auto- 
matically made by means of the phjg and socket 
connectors. Care must be taken to maintain the 
proper continuity of each connecting lead, and 
this is not inlendetl to be easy, Tlie student should 
check each plug and socket terminal for continu- 
ity upon completing each unit. This can be done 
with a voltmeter or pilot light bulb connected in 
series with a dry cell. Check your wiring against 
both the simplified and schematic circuit dia- 
grams, using the chart of radio symbols to iden- 



h: ■'.WPUFliH 
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lied wirir 
in Fig. 5. 
proper hi 
the “out 



AJC-D.C STUDENT 



tify the various parts shown in ^hemalio 
diagrams in Figs, 7 and 8. 

As stated in Part this progressive set is 
designed primal ily for the student, and the 
parts values are not criticaL Condensers 
may vary to twice the indicated values, or 
to half of the specified values and still give 
satisfactory resultSr This enables the 
builder to use “junk box"^ parts. 

’Ftiiild the detector unit first; the simpli- 
iring diagram for this stage is shown 
'lount the “in plug” panel at the 
light so that the plug will fit into 
socket^’ of the audio amplifier 
stage by merely pushing the two units to- 
gether, Please note in Fig, 5 that the "in 
plug’* connections are bottom view looking 
at the pins and considering the ends of the 
pins, or prongs, as on the bottom side. This 
reverses the usual pin numbering stamped 
on some plug connectors but simplifios the 
wiring in this case, and corresponds with 
the same method used in wiring the “in 
plug” employed in the audio amplifier unit 

poge ISO) 



LtrLCTOH STAGE 



ANT. 
CO! L 



PART E- DETECTOR AND R. F. AMRUFliR 
STAGES COmPlETE THE 4-TUBE SET 
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Cloth Covered Cabinet Modernizes Old Set 




By Martin Fixen 

1^0 NOT discard your old receiver just 
because the cabLnel is out of date and 
does not look well with your present fur- 
nishings. If the set is still giving good serv- 
ice^ you can house the chassis and speaker 
in this attractive and easily built cabinet 
that will blond in with your other furni- 
ture. Designed to provide a large bafHe 
surface for the speaker, tone quality of the 
old set is greatly improved in most cases^ 
Made from ordinary pine lumber and 
plywood, the dimensions may be altered to 
suit the builder; however, the specifica- 
tions given vnil provide adequate room for 
any ordinary receiver chassis and speaker. 
Three identical ^4-in, pieces for the top, 
bottom and shelf are detailed in Fig. 1. Four 
wood strips % by IVi by 26 in. are required 
for the upnghts which are screwed in po- 
sition as shown in Fig. 2; the height of the 
center shelf being adjusted for your set. 
The 2 by 2 -in. wood base is detailed in 
Fig. 4; this ^ould be set in about 3 in. 
^ from the outer edge of the 

n , bottom board and is mount- 

ed by means of long screws 
through countersunk holes, 
& The outer edge of this base 

; ' frame is given a coat of black 
enamel, or finished to match 
' ; ' the top. Plywood, 14 in. 

thick, is measured and cut to 
: fit the outside of the cabinet, 

and the necessary openings 
for the dial, speaker grill and 
(K} <ContinVoJ lfi-2) 
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(A) Simple low-v-ol+ago pro- 

vides tjr [nejipor'iiw* means for 
chetltFfig filamenl cir<uFl|^ When 
uved- wilh □ aitiall 22'.vvolt 
tery il mokei an eKcellenI ^qnlinij- 
ily taster for students. It can«i%1« 
pf o liny neon lomp ar^d Iwo flex- 
ible k-odt thPt lerrtiinnte In ipring 
clips thot can be attached la wires 
OT pqrU, Qthcr iu99«:il-4;d atadent 
uses are for leafing rodio freciLrcn- 
C/j Icibes^. palarityp blDV/n fuse^ and 
defective fiKed condensers 



(B) T u b u I CP r cord- 
board dry elecfro- 
Tytit condanters 
now replace chassis 
mgyntirig Wei lypeS 
formerly supplied 
in cjlumiriLJiti 
threod-'inieck com 



{£) To remove ktnks frum wirOp clpriip one 

tnd o-f fho wire in o visEj stroighfen ool all loops, then 
give Ihe wire a sharp jert with o heovy pair of pliers 



(F) Fuse holder mounts direcHy on one 
muler poatr (G) Homemode antenna 
coupler for using A reCoiveri on cr 
single a-nlc^nno. V^ind coifs on a cord- 
bo ard tube 10 in. long with epnimpn 
bell wire, or slndlor insuloled wire, 
and spo^e £oil$ 1 in, aparl. Solder 
in ihe series condensers and tape 
thern not a9Prnsl tht form, Mounled 
in o metal can^ the an ten no lends 
om brought out to coch sel 



ELIPS 



nECM 

L^wp 



(C)- To Cot off machine screws wilhout 
injuring Ihe thrpodi, run up (he nut to 
point where cut is to be made, as in 
fig, ihen use o hock sow^. of tpr 

which trim wilh a file as indicoted in 
fig, The sketch shows a quicker 

malhod for smaller screws 



nijEfcrK^UfTicnHt WhfT 
■#^a£aTl£piSiRlt 



(H) Pockel floshligKt 
rtnounted an a safder- 
mg troHi. (1} CJ^oriing 
Carbon type Volume 
control. {J) Photo 
corners will hold lag 
in- portable set lid 



PULRS 



BPIAH m 
^ mi 



=I&[H TiDUHt- 



Vanl t Ec^^tllTletJ 



a^MHLCIlCiV] 



CCiA-MG GM.S «ifl JL«. .ILV iasmilEfl 

cv. OKit rc-^n 
i£\rks aMytni 

I rrmYI*'™F5H 

&rJ)Li5 ^4^D»innJ^ r 



fD) frrsboFd kil far radio warker-s 
fits in pocket or moy ha woro on 
your b^lt? when emply il makes 
O handy utility kit. Also useful 
for arr-roFd warden* ond hunlers 



Ffiyli ftiECtlVERS 



auB CAkbOH STRIP 
WIIH PE^L tCISEfi 



RpLLEP OR i^'l^lNQ 
COnTAC.^ 
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Circular-Type Radio Atueima 



instantly to put out all lights connected to 
its power relay and tuin them on auto- 
matically after tlie blackout when the sta-- 
tion to which it is tuned comes back pn the 
aii% If anything goes wrong with the unit 
Ltselfi^ the device will cut off die lights. 



Tape Recorder Is Automatic 

Employing noninflanimable acetate film 
for permanent reference recording and au- 
tomatic audio amplifier play-back, this 
portable tape recorder plugs into the power 
line and may be connected to a radio, tele- 
phone or microphone for continuous re- 



cording over periods up to 4 hours without 
supervision. It is designed for business 
ofFices^ airUnc dispatch, alitor t control 
tow-er$ and similar applications where con- 
tinuous recording operations are required 
over long periods. 



f^Jiieprinn ilmplififa radi<^ una-lfLiello-n ear- 

tides in I his and posl Pt4ye( pm avciilcibl« for 
Each. Man^ popySar tested circuits far bB-ginni-Tlr iVu- 
may be- hu til with ysed pyjii. 
Detarfud malerial lisll mn bv ^blained fr'[^]l1n Fe^pular 
Rodia Deportment upon receipl ef pyitage. 



Designed for mobile use, this General 
Electric ^^doughnut’^ antenna shown at the 
recent convention of the Institute of Radio 
Engineers^ can be installed directly above 
the roof of an automobile and is claimed 
to give the same results as the taU whip- 
(vertical) antennas commonly seen 
on police squad Cars. Efficient for both 
receiving and transmitting, it provides 
equal radiation of radio weaves in all direc- 
tions horizontally. The demonstration 
model was mounted on a toy ti^ain. 



Electronic Light Control Unit 

Opni-ated by the cutting off of the carrier 
of a standard broadcasting station during 
the alci’f warning 
of an actual black- 
out, this electronic 
device will operate 



NEXT month — S imple Four- Watt A*C.-D.C- Phono AmplLTicE:. Designed for 
student construction and suitable f{>r use in amplifying records played on any type 
of record player; employs noncritical parts and the volume is sufficient for small 
group dancing in recreation centers. Also — First Aid for Home Receivers, Pari 5, 
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Outdoors » . • Indoors . . . 
you can always count on 



KODAK FILM 



OUWO<^ 

You"rc as good in winter as in 
su mmer with Kodak Veri- 
chrome Film, Hus remarkable 
''range/' Gets ihe picture with on t 
bright Make some snaps now 
for trnJy personal Christmas 
Photo Greeting Cards. See your 
Kodak dealer. 



Super^fast Kodak Super-XX Film makes you 
as good indoors as our. You use a couple of 
inexpensive Photoflood bulbs and card- 
board reflectors. Results are fine for grcecing 
cards . . - Eastman Kodak Co., Rochestetp N. Y, 



Free Botak[«t on 

SriFip^hor^ af Night 

It tn take 

ihc pici:urcs that 
mfart most TO your 
boy in the Service . . * 
has family at linme. 
Covers Pho roil nod 
and PltoioiliisFi, At 
your Kodnlk d^'jlor's, 
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Your Victory Car 

(Continued ^>n pcige 



operating economy, and could be moder- 
ately priced. The trend toward simplicity 
will do much in connection with initial cost, 
yet pi-edictions on cost are dangerous be- 
cause of the unknm^Ti economic results of 
the war. 

As the world gradually emerges from 
war conversion to peacetime tnanufactiire^ 
we may find the reaj'- engine type as an 
ultimate and desirable possibility. Passen- 
gers wiil be moved forward for further in- 
creased vision, more interior lounging 
space, more complete body streamlining. 
The placing of engine noise, heat, and 
fumes behind the passengers instead of in 
front of them is a long -desired change. 
The rear engine design offers traction over 
the rear driving wheels, yet there is spec- 
ulation as to whether it might reduce the 
weight over the front wheels to a point 
where jjatisfactory steering characteristics 
might be reduced. Moving the pa^engers 
forward enables the rear- engine car to ap- 
proach more nearly the teardrop shape; 
however, the degree to which passengers 
can be moved forward is limited by ffie 
space required to turn the front wheels 
when steering. The rear-engine car with 
its relocated power plant vidll eliminate the 
need for drive-shaft tunnels and the car 
can then be lowered to a somewhat greater 
extent than existing models, yet this, too^ 
is governed by ease of entry and exit and 
by existing curb heights. 

Plastics will predominate and may be 
applicable to windows, windshields, and 
perhaps to some body panels, yet we must 
remember that three important industries 
will be competing for the same business — 
steel, aluminum, and plastics. It is impos- 
sible to say whether this business will be 
shared or dominated by any one materia l. 

Smaller air-cooled engines requiring 
less space and offering greater operating 
economy will be utilized. Functional 
streamlining will help maintain reasonable 
performance with less power. There will 
be no tendency to offer the general public 
100 to 15i> miles per hour speed. 

The field of automotive transportation 
undoubtedly will be enhanced in the post- 
war period by addition of a new method 
of merchandising a line of products. 1 am 
speaking of the definite development of 
sales cars or tj^aveling display rooms. This 



method of demonstration and selling has 
been through the preliminary stages. Five 
yeai’$ ago, we were commissioned by a cli- 
ent to design end produce an experimental 
vehicle for this purpose. Each succeeding 
year has brought impraved models of 
which a number have been custom-built 
and put into service. A complete office and 
showroom on one motorized wheelbase 
within a length limitation of twenty feet, 
bumper to bumper, is the resuit. These 
sales cars are held to twenty feet in length 
to facilitate parking in downtown areas. 
The units have six feet two inches head- 
room, a comfortable lounge for customers, 
storage ispace for samples, a radio, heaters^ 
fans, and the other comforts of an office. 
The control cabin forward, partitioned 
from the sales room^ provides the sales- 
man or' chauffeur with air- liner vigion and 
safety of operation. Note here the simi- 
larity to the windshield prophecy we have 
just made m the postwar car and the real- 
engine car. Powered by a standard V8 en- 
gine and utilizing tubulai' steel construc- 
tion throughout, we have light weight and 
flesibility. Top speeds of 85 miles per hour 
are safely possible, and performance costs 
have shown an average of 15 miles per gal- 
lon of fueL This type of project is appli- 
cable to many businesses, and may sup- 
plant the trailer as a mobile home because 
of its ease and safety of operation. 

The postwar advent of freight-hauling 
cargo airplanes will influence commercial 
cross-country truck design. Cross-country 
haulers^ already designed and ready for 
construction, are capable of carrying 33,0ft0 
pounds in one streamlined hull with the 
same driver advantages of vision painted 
out eai^lier in this article. This truck body 
of welded tubular steel construction liter- 
ally becomes a fuselage on wheels. The 
body has been designed around a practical 
pay load, as well as taking into considera- 
tion aerodynamic qualities and advertising 
appeal. 

Each succeeding week of worldwide 
warfare will find tl^tw scientific and tech- 
nical discoveries which will influence the 
transportatLon field. Because of his work 
in almost every field of manufacture, the 
industrial designer is qualified to observe 
and pi^ophesy acceptable trends and con- 
sumer demands. 
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•% A I LiX^k VT\e^ listen Tdr 

lii II T W f the mcfft tliTilStcujiiMd 
U I g re-sli&tat ''Si^-'undjnE, 

A-mef Irtn Flyer ' ' Hat 
Elici 4 ±''tJtaLrvw poLuvded down the triads 

Vm j'n Action - , - h^r >/ii 
c/km ■ choci-f AmcrbcJta Flyef'sCKcLouvc 
buill-in riiCK>-€hck> AcLQ£. 1 ]y ncprnduce^ 
the blood-tinglLnii «und effect of a real 
tTHiiir You can hear chodrchoca 

lOQ fe?i nw 4 iy. And they ar= 5u ecaliftlic 
they c!hQn 2 .e tOTw; pond trrnpd -^'Lth every 
ctiAJiftc L-rtUain *p**tL The-grcatCBCcKtra 
Tun featujc evere added to electric Irpin^.' 

Here's more exeitine nev.'=- Every loco- 
motive and car budt tn 3 / 1 &" sOiile from 
raiJrojid bLuciarlnts. Every locDmoLive 
ha* auper power worm, drive. 
mntK G&Lri>ljrtjS £t/\d Electric On- 
catipling . . . and BloCk 

-Sj^n-ai 5 !|^alems— bmlt tO KClLc — AU- 
tomatkcally atop fuid ^larL your train 

, , , /fciniot-fj Co^rro/ dlr-ecc 

f'PCTiM trAiik , H , -fl iUfjVc LpOo- 

, . . See asd hear the new 
Amrdcpn t’lyer nt your [dc* 1 -defller^ 









lU-ELECTRiC 



It's e&lggsal, boys . . .. that taw'eri.ng. Er-trtor’ 
I army traLfiing parachute jomp. !Plccc by pie« 
you build it youraclf. Click a switeb etkL th< 

r pcrtik'cdfut Erector eT-ectric crtgiii# hoials the four 
pEit-achutca up and up. Then watch them 
plumniet downward^^^ — unfold— and ffest to the 
ground. 

/Vciiv a losd □/ mlibiy Ferrja wAeeA 
It st ApjeJc:*— fi*N>ilc/es u'it^ Jj^hf^eperateg 
in mthcr dj'rcttwrt fit aIqw ot high 

You. can build hurtdr^a of apectacvlftf me- 
^hh ohanical marvels with o-nt Erector set. Tho 
'Vi Erector electric engLiic fiin^ksa them buzz with, 
®*^ 0 Ctjon? See my new Erertofi St your nearest 
toy store. A. C+ Cilbeit, Fresi'tffriifi 



B fl V Q f forbig4S-pSlie illustrated 
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Bringing Dead Oil Wells 
Back to Life 

[Continusd from page ^9) 

sands may be pierced on the way down but 
the drillers keep going to get their share 
of the oil at the bottom. After the main 
pool is exhausted the drillers try to plug 
back to drain off oil that may lie closer to 
the surface. The trouble has been to find 
a way to locate such deposits without 
drilling new wells. 

Measuring the electrical resistance of 
underground strata will indicate the loca- 
tions of oil and gas areas. To do this a 
complicated electrode is lowered into the 
well But electrical logging can be done 
only in open holes^ before the casing is set. 
Once the steel liner is in place the elec- 
trical fields won^t operate. 

One way by which the formations may 
stiU be studied is to mea^iure the traces of 
radioactivity that exist in most terrestrial 
materials. Coals are weakly radioactive, 
far instance, and some volcanic ash is 
strong. Various shales and sandstones 
emit dharactei istic amounts of gamma rays 
that penetrate steel and concrete. Thus to 
survey the strata pierced by an old well it 
is only necessary to find a way to measure 
the radioactivity of the underground struc- 
tures and learn to interpret the result?. 

The Lane-Wells technicians do this by 
slowly lowering a three-foot tube inside 
the casing. Gamma rays from the forma- 
tions that surround the well ionize a gas in 
the tube, allowing varying amounts of cur- 
rent to floiv between two interior elec- 
trodes. The current increases when the 
tube passes through shale that Is highly 
radioactive and decreases when sandstone 
of low radioactivity is encountered. An 
amplifier strengthens the current^ which 
travels up a coaxial cable to the surface 
and is further amplified so that it can op- 
erate an automatic pen. This makes a fluc- 
tuating line on a graph that also shows the 
depths being recorded. By correlating the 
strength of the radiaactivity indications 
against the reactions of known formation?, 
trained men can get an exact picture of the 
different strata the well pierces. 

This is called radioactivity logging. Be- 
sides providing a way to explore unknown 
formations it is being used to determine 
the exact distance down to known produc- 
ing zones. This varies with each well, de- 
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pending on its position in the field and how 
straight the well was drilled. Few oil wells 
point straight down; the bottom of an 
SpOOO-foot well may be only 7,400 feet deep, 
for instance* if it slants to one side or goes 
down like a corkscrew. 

Exploring the possibilities of an old well 
in this way is one part of the job of restor- 
ing it to prodnction. The next step is to 
test formations that seem likely to contain 
gQ. This is done by lowering a gun into 
the well and shooting holes throu^ the 
steel casing so that any oil that may be 
present can flow into the hole. The oil- 
well sun is a long steel tube studded with 
steel bullets. Each bullet has a heavy 
charge of powder behind it and is capable 
of making a haK-inch hole through a cou- 
ple of inches of steel and concrete. Fired 
one at a time by an electric current that 
heats a filament embedded in the powder 
charge, the bullets penetrate the casing 
and rip into the foimiation, opening up 
holes through which oil may enter the well. 

These bullets can do all sorts of under- 
ground jobs. Thin needle- tj'pe bullets are 
used for perforating the screens at the bot- 
tom of a well when these become clogged. 
Flat mushroom bullets fired radially will 
cut a casing in two when sections of it are 
to be hauled out of the hole. One shai’p- 
nosed bullet is used to open up a formation 
that is to be acidized, a treatment that al- 
lows the oil to flow more easily. Another 
sharp bullet has the special task of open- 
ing up a gas zone so that the pi essm e of 
the trapped petroleum gases can help force 
oil into the well and up to the surface. 

New methods like these are helping the 
petroleum mdusby do its part in winning 
the war. One freak condition the indu.'jtiy 
is trying to overcome is the transpoilation 
problem. There isn’t enough gasoline to 
go ai'ound on the east coast, because of lack 
of transportation, but there is so much gas- 
oline on the west coast that operators arc 
experimenting with pumping it back down 
into the ground, Thg demand for fuel oil 
is very heavy and so much gasoline is being 
created as a by-product of fuel oil refining 
that present gasoline storage facLlities are 
at the point of overflowing. Pumping the 
gasoline down into the formations from 
which crude petroleum has abeady been 
extracted is one way to store it for future 
use. In time of need the gasoline can be 
brought back up to the surface. 
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All Dressed Up and Some Place 
to Go! 

(ConfinvB-d from pogfe 44) 

inch^js, and leg (mseam) 32 inches. It re- 
quired approxiinately 6 yai'ds of cloth to 
make this man a iiniforni. The average 
allowance is 2Vi yards. 

The manufactTiriiig divisiori occupies 
a vast amount of floor space and Is the 
largest and most modern uniform factory 
in the United States, 

The specifications for the Army w^ai-d- 
robe are the result of careful and long ex- 
periments to determine the best materials 
and best construction. The strictness of 
the governments examination of all uni- 
form materialSp and their insistence on 
specified high grades of wool, make man- 
ufacturers particularly careful in fuMRing 
Army orders and guaranteeing ^^perfect 
deliveries.'* Today's uniforms and equip- 
ment are superior in many particulars to 
the uniforms furnished ofEcerSi during the 
World War* The aim is not to make a 
dandy out of the men in service, but to 
furnish them with good and durable uni- 
foiTTis of excellent quahty. 

Says Major General Edmund B. Greg- 
ory^ the Quartermaster General; 

“Our job in the Army is to deliver the 
goods and that means, among other things, 
making the American soldier the best 
clothed soldier in the world." 

So, if you find it necessary to skimp 
somewhere along the line in clothing dur- 
ing the next year, the chances are the 
Quartermaster Corps has grabbed some- 
thing for the lads in unifonn who deserve 
the best and aU of it they can get. 



Cheating Death With Blood 

(ConTirtu^d from pggp ZU) 

Restoration of the dry plasma to a liquid 
form is simple. With each vial of plasma a 
container of sterile distilled water is sup- 
plied. One end of a double-pointed needle 
is inserted through the rubber stopper in 
the bottle of distilled water, which is then 
inverted, and the other end of the needle 
passed through the stopper in the vial of 
plasma. Sufficient vacuum is present in the 
vial to draw in all the distilled water. 

To prepare this plasma there is need- 
ed an elaborate system of collection, proe* 
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cs^ing and transportation. It starts in 
Ihff 18 Red Cross donor stations, of which 
the New York establishment is typical. 
Here hundreds of blood volunteers are re- 
ceived daily. Registrationj blood, puke and 
temperatui-e tests occupy about half an 
hour^ although the extraction of blood 
takes only five or ten minutes. 

Donors usually arrive expecting to go 
through quite an important experience, 
but they usually leave remarking that it 
was “'really nothing at all/' Some encoun- 
ter a sensation of weakness after being 
bled, but Red Cross ofheiak regard this as 
mostly psychological. Those who desire it 
are served food and coffee, tea or mitk. 

Anyone, male or female, in average 
health, and between 21 and 60 years of age 
can give a donation. Those betwreen 15 and 
21 do so with parents^ written permission. 
Mobile units visit industrial plants and 
Red Cross Chapters within a 50 -mile ra- 
dius to collect blood from ^vorkers, 

A person may give another donation aft- 
er iw^o months but not more than five in 
one year. Many on the New York Chapter's 
register of over TOiOnO donors have given 
five and six donations, some 10 and 11. 

The Red Cross is keeping up with the 
demands for deliveries to the Army and 
Navy by July 1 of next year, according to 
Dr, G, Canby Robinson^ national director 
of the Red Cross blood donor service, A 
steady stream of donors is needed if the 
armed forces are to be fully suppHed, 

Meanwhile scientists continue research. 
The Xiedei'le Laboratories have developed 
a process which may recover more plasma 
from a given amount of blood without cen- 
trifugal separation through using chemi- 
cals which cause the blood corpuscles to 
settle down in a compact mass, forcing 
plasma out. Harvard Medical School sci- 
entists have discovered that beef blood 
plasma can apparently bo substituted for 
human plasma. Of 2,690 Massachusetts 
prisoners who served as ^'guinea pigs"’ only 
seven reacted badly to injections. 

These developments, however^ are not of 
practical value up to now and donors 
should still keep on shedding their blood at 
home^ helping to cheat death with plasma 
on the fields of battle where other Ameri- 
cans fue shedding blood for the nation. 



CTo learn where to buy commercial prod- 
ucts described in these pages> see the index. 
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m STEP Htfnr UNCII SAMii 



They'll Be Coming 'Round 
the Mountain 

( Cpnlinued from page 55) 

Fast xnqtor sledfs jockeyed by fightiiig 
Russians in ghostly white made it an un- 
happy winter for the Gennan invasion 
armies. Om’ Arctic troops in Alaska or Ice* 
land, Siberia or the Cascades wiU have 
their putt-putt sleds too. They have been 
experimenting with an air propeller- driv-« 
en sledT and on Mount Rainier they see the 
sights in winter on a track -di'iven tobog- 
gan that carries two men and their equip- 
ment. They aie trained to use dog teamSp 
also, but neither the dogs nor the motor 
sleds ai^e x^ery efRcient for really steep 
travel, particularly when skis will cover 
the gi'ound at anyvrhere from thi^ee to 
sixty miles an houi\ For hauling mortars 
and supplies in country too difBcult for the 
motor toboggans there is a cargo sled to 
which several men are harnessed. 

Unde Sam’s mountain men and para^kis 
are less than a year old now. They began 
with n nucleus of veteran Alpinists and 
forest rangers, lumberjacks and cavalry- 
men, national park guides and college ski 
stai's and European ski insti'uctors- The 
pioneers of the force are the D'ainers of an 
expanding army of timberline fighters who 
will carry the war to the enemy \^nth the 
craftiness of an Indian and the most mod- 
ern of sky and ski weapons. The boys are 
looking forward to the ivinter sports on 
Fujiyama, 



Mighty Midgets of Filmdom 

tCantTnupd from page 76} 

of Norwalk, Conn,, founded by V. E, Pratt, 
a former advertising man. After he retired 
from business, he set up a workshop in his 
barn in Silverminet Conn., and in 1938 
completed the first model of his microstat 
camera which takes pictures, enlarges, 
prints and projects them. Now, microfilm- 
ing trucks of his company thread the high- 
ways across the nation. 

His instruments are completely motor 
controlled- They will separate lines packed 
together as closely as 3*0^0 to the inch- 
Their focus is calibrated accurately to 
,00025 of an inch. They make duplicates 
on ti-ansparent paper* photo -sensitized 
tracing cloth and tran^arent acetate. A 
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whole book can be condensed on a dozen 

inches of film. 

In addition to this device, the Pratt com- 
pany has developed a sbc-pound film read- 
er. Although it is so small it can be carried 
in a suitcase^ it can hold a million pages of 
material copied on microfilm. 

Ajnong his other inventions which will 
be produced for sale after the wai' are a 
ieledex reader to replace the cumbersome 
big city telephone bookj and an optigraph 
reader which will make books easier to 
i^ad. 

Another leader is the Kecordak Com- 
pany of New York City^ an affiliate of the 
Eastman Kodak Company. On its equips 
mentp records ean be condensed to about 
one percent of their volume. A lOO-foot 
strip of 16-min. film will reproduce 2,352 
letter$ or 4,812 filing cards. The film is 
stored in a carton 4 by 4 by 1 inch. Copies 
of books can be microfilmed as fast as the 
pages can be turned. Bank checks can be 
recorded at a rate of 140 a minute. On its 
machines, l,6fl0 pounds of V-mail can be 
reduced to less than 15 poundSn. which in- 
dicates the approach of tians -Atlantic air- 
mail in volume. 

Aside from microfilming, its big brother, 
photocopying^ is performing much the 
same commercial function. The principal 
difference is in the size of film used, the 
larger film having advantages and disad- 
vantages, according to the job. 

All types of filntj most of which were 
developed by Du Pont and Eastman Kodak, 
are fire and water resistant acetate and 
will ^^keep" for generations if properly 
stored. 

These mighty midgets are booming bus- 
iness right new and it looks like an attrac- 
tive field for an ambitious man, but the 
truth is that machines are rarely sold since 
it is almost impossible to obtain the mate- 
rials essential to their manufacture. In- 
stead, microfilming has tended to become 
a service, operated by experts. Later on it 
will probably be different. 

The boom is not likely to end with the 
termination of the war. Microfilms, in post- 
war jobs may be as important as the mighty 
midgets in “uniforms” are today* 



C Write to the firms listed in the Where- 
to-Buy-It index^ to learn more about 
products described in this magazine. Say 
You Saw It in Popular Mechanics. 





Titat’s one of the Pan Amerifijui Air- 
ways mainteEioii-re crew St l^Q Gacirdia 
Airport- He^s on hii woy np btcjiuae 
^up^ on the ilmc of t0nU, 
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arc off to a good start becaueo tLey\c tn^^tt^red 
ihe fitn/iamftitifils of tbeir trade. Not only does 
the lii^h-raitkitig luodianio u^-e a fik skill, Lut 
he al^o eele^^ls The right file for the job. 

Niekolsoii has developed mi^iiy special purpose 
files to kei.^p pacij with fodqy^i indiislrinl Bpeciah 
izalion . . . files for Stainle&a Steely Alnmimini, 
LlC^[3lf, PlaiitirH., Die Makings Pie CostingF;, 
Ffiunclry CiiBiinj^Fii Shear Tooth and Lathe hliisg, for 
exaniple. (**Type A” Alrmiiiiuni Flic shown here,) 




To hecnnie a top-notch craft?niaii,^ some of the 
thiiiKS you should know are the clmractcristiL^ uod 
use of ihese impfirtaTit filo5?, Ohiamnhle at mill- 
supply houses — ill Niohol^oii or Hlack Dianioiid 
brand (regular kindB at hardware stores aUo)« 
Free rECKpitcAL BtjLL?;TiN5 on any of the 
A lidrcss : 



NlGHOLSdli FILE CO., PROYIDENCE, R. I., UL S. A 

CatAmlaj nritw Ig A'idhaPign C7t>nq]][raj^, Pori iFofitr OnJ.J 
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Ell EC ■P'&o 
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RECORDS 




i k^lvifiyal Conn- 
* pjrtm»ntt 



i Ens-lc-r tn> FFncf 
B"ifl Pwl Awr-B >■ 



PRECIOUS 
RECORDS- 



^ Noldi Re-udfeIs 
u 



UlArl^hL 



rift'Pe's a israiiJ. new Pioiae f?weet Home for ihein. 
You'll like ihia t^eBiutifu], wu-Il built ca til net that looks 
iSke a matche^l se( of SKiokfl, Hach cErord Etncids us5- 
l iH-hi ELnd doEi^ not come Lit cOntiUct 1^'iLh iis lieSgli- 
btirs. Kecord^s art; to eat at — will not break, 

b-Encl or hecome warj>ed. The son si live Surfaces are 
nroletted. against scratclies and scrapes, 

Filin)? Atid findtii)? made Easy by Simple tnm^ber- 
Sng siystein. £5ets of mjiini>ers an<L con ten ta rflgiatcr 
included — evsn a child can keep records In ordtTr 



Attvartlvely finished Jn pEn seal filniiilated leather. 
Choice of 4 colors, inai'our^ blue, green or blackr 
Each cabinet Es; wide and holda reCelxlBr 



For 10” 

Uccordf^... 



sa*75 1 



For 12^ 
lt(3cOrds. 



At or Scitt Panlpiiid en 

I Ij AluDt^y-Quck TJ-IaL- 

AMBIRG FILE 1 INDEX CO. 

Fiiin^ !&£■& 

1702 Duafiic SlVd .r K<jnkaltc^^ Ml, 



aRbCA TODAY 

Vou'li bd dvIlKli-ti-d 
wl fell tli« riAW ilniill*^— 
i«tl DJit Hf tliA ViM-r 
m Fr]«7^ «¥ rvoi-fiilf 




‘LOOK BETTER Want better looking hsiV? Em- 
FEEL BETTER barrASSeJ by falJtng: damirviT, 
itching scalp.'' Then iiy VlTAl^RUSH, new electric 
driven scalp Jmish ihar gives j;Qur scjlp a vigorous 
amt invigorating ‘"workouc’' in fust enree miauies 
of fnn. Cleans scsip. ^liinuijtEC? btoo4 supply, 
Resiful. FlejLSJjit. S^tisfacreem guaranteed. Write 
flOKT for Enfi&rmfuion anJ trial offer. Hersbey Mfg. 

■i Cotops.ny. 163 South La Simile Srfcec, Chicago , 




TestsEverythingErectrical 
^ From IM to 5S0 Volts appliances 

^ A tPSi fliprc^IV fftf fltfilrh 
/yf rlrtnn Jiml lUJFise IwpiwEM”: J1 t\..i 
W loOi 13KL- Ii4sulp|]-rj1 wUh !i 
y Neon lifttit i^bEcli ccll^ I rt^tJin': Ly j 

H-hrn- iroubti" liw In tlenrtr 
PlrndlJ. fuara. hiniurc, iiAinn^ 

FadlnB, siL liluda of clerinc ap- 
\ hIJaiifee. me. Telia A. C. Ifqhs 
I fj f^.. Fiif suprrl-iT Lu wnllniiry ^ 

1 Clum*7 Hist lnl^b. Fnunsaln pen ■pP^P^J 

L\ Bixe v]ih 4 'IIei Tor c»n:i.’lim; In 
ft veat i?oc5iet. l -iri'ilmPFuarai^rco. 

PATtNlTED 



Secrets of the Apes 

(Continued froffi p<igp 6Q) 

A certain element of human disgust 
comes into the ape’s feelings about rodents. 
One of my most intelligent chimps^ Stiza- 
bella, learned to kill mice and ratst but she 
would rather die than touch them. She 
would wait until the intruder was hidden 
under the brown paper on the floor of her 
cage, and then pounce on it and kill it with 
a powerful blow of her fist. Then she would 
WT-'ap up the rodent with averted face and 
throw it out of her cage witli loathing. 

By taking advantage of their fears when 
necessary and by showering them with 
kindness and affection, I kept the apes in 
control — except on one occasion and it w'as 
terror on the part of my favoritep Massa, 
the gorilla now in the Philadelphia zoop 
which nearly cost me my life, 1 raised 
'^her^" as a girl, only to find I was mistaken 
later on^ and I still picture her as an ener- 
getic housewife,, scrubbing the kitchen the 
morning of the nearly fatal incident. 

She had a pail of soapy water^ a brush, 
and a cloth to mop up, and she did such a 
perfect job on the kitchen floor that I some- 
times wondered whether gorillas might 
not have a future as domestic seiwants. But 
Massa was so powerful that she could 
scrub the linoleum off the floor, or lift the 
kitchen stove from its moorings. 

She was in one of her domestic frenzies 
one morning, and a young friend staying 
with me had retreated to the next room, 
and drawn the bolt on her side of the door. 
I came into the kitchen to see how Massa 
was getting on^ and evidently she was too 
intent to hear me. Her back was toward 
me and she w^as on all fours, blissfiilly 
scrubbing away. She had left a patch of 
soapy water in one spot, and I suddenly 
slipped and fell with a thud. My foot hit 
the pail and overturned it full on Massa. 

For the first time in her life with me, 
she had a shock. She hadn^t seen mSp and 
suddenly she was drenched with water* A 
mountain gorilla is terrified by water in 
quantities. 1 think that what happened 
had nothing to do \vith me. She became 
a creature of instinct, obeying the first and 
oldest reflex in life — danger instantly 
translated into the need to kill. 

She whirled about and rose to her full 
heightp face contorted^ eyes closed. There 
came from her a roar like nothing on this 
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earth, a frightful^ tremendous, howling 
screech. It took from me ^11 power to 
struggle or save myself, and yet a comer 
of my mind was telling me: is the 

warning when the gorilla is ready for the 
kilL Now the beast will charge me.” 

In another instant she was rushing at 
me, jawr pushed forward to show her pow'- 
erful fangs; and my ow'n instincts came 
alive. I must protect my throat. I threw 
an arm across it as she sank her great teeth 
into my thigh, then again and again into 
my abdomen, ripping the flesh like paper. 
Then the beast made for my throat, catch- 
ing my arm in her teeth, I tore it free, and 
the gorilla caught it again. 1 was conscious 
that an artery was tornt and jets of hlood 
were spurting on the wall 

But this wasn’t a beast, it was Massa. 1 
must remind her, quickly, in Missy’s voice. 

^'Massa, Massa! This i$ your Missy!” I 
screamed. 

The beast didnT hear me. But in the 
next room my brave little friend heaM my 
voice and realised I was in danger. She 
rushed in, seized a heavy iron skillet from 
the stove, and with all her strength brought 
it down on Massa’s skull. 

Massa was stunned for a moment^ $o I 
could turn over and press on the tom 
artery. I began crawling away, and felt 
Massa's teeth in my leg again, but I kicked 
with the last of my strength. As the dark- 
ness came down^ I knew 1 was safely away. 

There were seventy odd stitches in 
twenty-two wounds^ and long weeks in 
bed. I wondered what her attitude would 
be. One night I sneaked out of bed and 
Avent to her room. She greeted me with 
delighted chuckles and open ai’ms. We 
embraced and patted each other as usuah 
but there was tension in the air. When I 
gave her an order, she refused to obey me. 
She had learned that she was my physical 
master. So she was confined to a cage. 
Later on I sold her — or him. 

I see Massa occasionally at the Philadel- 
phia zoo. I greet Buddy at the circus. I 
run into my chimps in vaudeville acts, 
roadside zoos and the most unexpected 
places. They never fail to recognize me 
and show signs of affection they have for 
no one els^F And I am' convinced most of 
these animals 1 raised from babyhood rec- 
ognize me as their mother. They should. 
I am the only mother they have knoA^mi 
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IN THE BIGHT 
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FREE TO ALL PIPE SMOKERS! 



A yp»r's ¥ubgcrfptlqT] to our i?atiilc>E* rtnl by 

fiOndOO enttiuofaE-Llc amolceris. ColtacturH, ecunaisiM^urB 
and club lUic-iubrrit wil] cnJny fajiciriAtlnjc faftsi abouE. 

briar. rnc^EBchagm, comcDb, c\tL¥, odd PFpet, igbqccOK, 
biendinp, aceuB^oif£H. «tc. All fnmn'Ui natitmally 

m-dv^rtiM^d branda^ Send for your Prea copy today to 

GEOAOC YALE 

Depl. P-ll 10 S 3 Sixth AvimuB Mow Yofli Cifi> 



Caged "Hurricane” Tests Planes 

tConltnued from p qg a 95 )» 

military aii’craft may be uncrovered^ infor- 
mation that might be the key to victory 
over nations lacking the equipment neces- 
sary for such tests. In Germany, Uncle 
Sam has a most formidable opponent in 
this research race^ for it is widely known 
that Germany has several weU-equipp-ed 
wind tunnek and ah' laboratories that have 
contributed important findings to the pow- 
erful Luftw'affe. With the Wright Field 
tunnel rated as the world^s most powerful, 
Unde Sam now has the means for com- 
peting on something like an even basis^ 
Other reseai'ch tools of the same sort are 
being developed“in secret, of course — that 
may hasten the day of victory^ and peace* 

Whether man vrill ever be able to fly at, 
or in excess of^ the speed of sound is a 
question that may be answered some day 
in the Wright Field tunned or in a test 
laboratory yet to be built. That means, 
roughly, some 700 miles per hour — a speed 
of incalculable value to the bombing plane 
or fieighter. Air is compressible, so any 
solid object^ such as an airplane, sends out 
a pressure wave as it moves through the 
air, thus "warning" the air ahead to pre- 
pare for the object and flow around its sur- 
faces. This wave travels, in normal air, at 
approximately 1,120 feet per second, or 765 
miles per hour* If the plane should travel 
faster than its own pressure wave, it would 
slap against a mass of air not "ready'^ to 
receive it. The result would be a sevei'e 
shock, with possible damage to the plane. 

Some work on high speeds has been 
done, but no one has yet found conclusive 
answers tq what happens when the eritical 
point of 765 miles an hour is approached. 
We know that it is possible for aircraft to 
move thiough the air without damage at 
speeds some 100 miles an hour slower; at 
least two military planes have been dived 
at over 600 miles per hour. The pilots 
agreed that such speeds seemed little dif- 
ferent from those attained in slower dives. 

The large propellers which impart 2,000 
horsepower and more to the air already 
have reached the size and speed where 
their tips whir! faster than the velocity of 
sound. So perhaps an airplane may be able 
to travel 700 miles an houri, if designed 
properly. The wind tunnel may supply the 
answer. 
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The Ta-Pal-Ci> Sleeping; Bag Vflu I^ooIimI Forward lo Receiving 
Thia Christmas Is Keeping; a Soldier Warm and ComforUble^ 
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TBC BARnON MULTI'PERPOSE 
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SPRING FRAME 

MOTORCYCLE 

Exclusive "Spring Frame'' 
smooths out fCEU^hcaE coun- 
tjy roads. New TOmfctrt* 
aafety. Brilliant atreom- 
Uned beauty^ See yo-ur 
Indieji dealer. 



INDIAN MOTOCrCLE CO., SPRINGFIELD, MASS. 
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HEAL ENGINE VALUE 
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Fooling the Spy in the Sky 

(Cgn!pritfod from ppge 70) 

confuse its outlines. But painted shadows^ 
valuable as they are, have a fatal draw- 
back. They do not shift t^ritb the sun and 
the seasons like real shadows^ Thus shad- 
ows must be painted so as to look natural 
at the most likely time of aerial reconnaiS'* 
sance or bombing raid and must often Be 
shifted with the seasons. 

To provide this shadow information 
throughout the year, Pratt Institute in 
Brooklyn, N. Y,^ has put into operation a 
sun machine which will calculate the di- 
rection of a shadow cast by any object, any 
second of the day, any day of the year in 
any part of the world. This information is 
available to anyone. 

Other organizations which will cooper- 
ate with information are the American In- 
stitute of Architects, National Paint, Var- 
nish and Lacquer Association, the Ameri- 
can Society of Civil Engineers, National 
Society of Heating and Ventilating Engi- 
neers and the Camouilage Society of Pro- . 
fessional Stage Designers which have a 
camouflage laboratoi’y in New York City. 

Since most of the preliminary research 
L 5 done with miniature^ table-top rngdelsp 
which may be tested by table-top photog- 
raphy , it is likely that camouflage will de- 
velop into a widespread home workshop 
hobby if the war lasis long. Lots of us will 
be foobng the spy in the sky. 



Electric Eye Measures Dust 
1 /25 jOOO-'IncK in SUe _ ^ 

Powdered metals used in making small 
gears and bearings are measured with an 
electric eye to determine the size of the 
tiny particles, some of them as smaU as 
1/25,000 of an inch, The “eye"” is placed 
beside a tube in which the particles are 
floated in a suitable liquid. Their size is 
determined by the speed with which they 
settle, recorded by the electronic apparatus 
according to the amount of light transmit- 
ted through the tube as the liquid clears. 
The particles are measured by this method 
in one- thirtieth the time formerly required 
when the metal powder was floated in 
glycerin. 

dTo learn where tg buy commercial pi'od- 
\ ucts described in these pages, see the index, 
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MOML 90 QVIR ft UNDER BHOTSUH 



Over Bt UAcler io die popu- 
^ lar pficfi fiel-d, Mirlcn's Model 

wp.|i 4 l mqjnr ^dTBxice in lircmrxa 
dcilpa. Simplt^ ru^jeud. ciay f o 
b^ndlek EhJs hae shacjcua is builr 
for B lifccimc oC depend- 
ing. 

M«r[in'i Model Sidi is 
KpnimAdefli nnd ^ock# on 
openTn^. fciEurcd ire the 



Srrteif 4^irh *» 

soUiy itt u'dr 
pntFi££iicn^ 



Q ab-piei:e friinie, direct li He luckio e 
aad siraiRbE line te^oiLThe i^un It 
beauiifulLy bi-liticedT hi.adsomely 
propiirtfiirted. ft point* etsilr^ 
h and Les fast and jtivi^s ev«n pa-eiemS 
with far-reftebiDRi hard- 
hitting no Re. 

These sre rei£Ci|f>«r wurtfa. 
rf^mcjnbcrinjE ifrenbe war 



1 0 1 n THE MARLIN FIREARMS CO. IQJO 

iQ/U NtWHAVtN. conn., U. &. a. IJIC 






O^nly 



workers : 

W^-To-njiVe rmmt- 

^ ajHl am&Lcijn; SPECIAL BAItQAINS 
J.TV wxKMti-i wniHra. gnil ALl. hiiidn. at 
inpLlH. 2 4^ Jft ct trrr wfHTili Iim 

i|iir- pipHLncll -Sfnd flPil?? lOc to 

GflAFT3MAN WOOD S-EfiVICE CO. 

S. $t-i A-Jfl. Ciil<49«. III. 





CLUB 1 



i«duh7u//y Slyied-Lew Prfeef/ 




Evcrythlnff 701J need plm 13 Hints nettr? 
Oilnr PhetM. BaraalrLii 3ia ^tl!l or Movla C 
eniii. rmlrcteniL Supplies. Ufhien? ef new Itetiid 
. , itjufe thiiti ynii ever UitHiijiii avshabLc tliiff 
ear. Many Iteud mjm ahippcd FOBTPAID At 
_.0W PklCKa CASri nr THUMB. SsysFiieHi^n 
icrniranteed or mane^* hsntc. Act ei4>u> . Wrtte-today r 
M0*tTG9MERT WARD 
Phai«Krtphli^ Dape. PM - 12*2 oi4eaEB^ I Hl 




''HOW 10 WORK 
WITH TOOLS 
AND WOOD" 

A. papular be nil nn 
wondwarkipfl, jMckad 
wirii rllwjlroTed in- 
slruciiam -for begin- 
nertj. pnd with oanfMl 
elato for axpcrlancad 
wOMf-WOHiBrs. Every 
hfiMTie Worbihop 
thould havB □ cepy. 

Send check or money 
order lo addroii 
below. 

STANLEY TOOLS 

□ IViaiQM QF THE 9TAKUEV WPFZKSS 












iriJ rn 

. t? 



VALUE AT 



11 1 1 £ Elm StrwPt, NEW BRITAIN, CDNM. 




NEW^rindinq Alfiichmciit 



fttr In It*' Mitil LilbH, Bjlld II ToUtmIL 



tiuran fH-chJn* & ThI Ce., Dtot. e, VMlm, Mlr^ 



bml 



MpcKln-d 






only 
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Life Aboard a Battlewagon 

(C-DnIiriLFed from page 26) 



about bugle calls in training school, so the 
sound of reveille coming over the amplifier 
at 5:30 am. is nothing new. Then comes 
the bo's'h's mate with his “Up aE bunks” 
or *'^Rise and shine,” which moans business. 
There is no more sleep. All hands wash 
and dress before turning to at 6:00 a.m. 
Five minutes before sunrise the quarter- 
master's striker hoists the ^^prep” on the 
starboard side of the yardarm and turns 
off the anchor lights. 

The master at arms and the police Petty 
OfEcers who arouse the crew are called at 
5:10 a.m. by a bluejacket on the anchor 
watch who also turns out the battle lights. 
By 5:35 a.m, all hands are stirring except 
late bunks, men w'ho work in the laundi"y 
or have night details. They have an extra 
hour. 

When the men have stowed their ham- 
mocks or triced up their hunks, the smok- 
ing bmp is lighted in the living and moss 
compartments — an old tradition. 

A bo's'n's mate passes the word to '^pipe 
all sweepers” and promptly at 6:00 am. all 
hands turn to. They scrub and wash down 
all weather decks, shine the airports and 
vai'ious brass appurtenances. With several 
hundred hands at work, it doesn't take 
Inngj but the job must be thorough. 

At 7:30 a.m. the meal pennant, or “bean 
rag,” is hoisted on the mainmast yardarm, 
and breakfast is ready ^ 

At 7:50 a.m. the Guard of the Day is 
called and the word is passed over the 
loadspeaker system to go aft and make 
ready for the call to colors. The band plays 
the National Anthem, At 8:15 a.m. on the 
deck, the division officers outline the plan 
of the day and detail i*vorking parties. 

At 8:30 sick call is piped for those re- 
quiring medical attention, while all others 
dean their quarters. After that come the 
various drills and classes, which occupy 
the mornings 

When the meal pennant has been hauled 
down after noon -day chow, a bo's’n pipes 
the sweepers to clean the mess, the living 
compartments and “topside.” At this time 
bedding may be aired. 

Promptly at 1600 by the ship's clock 
(4:00 p,mr) all bluejackets not on special 
duty may knock off work. If the ship is in 
port, those with liberty cards can make 
ready to go ashore. 'Ihe liberty call is 



sounded over all the crew circuits at 1S30. 
At 5:30 p,m. the meal pennant is hoisted 
and the crew is piped for supper. 

Ten minutes before sunset the Guard of 
the Day is summoned by the band or by all 
the duty buglers. At five minutes before 
sunset the prep is hoisted. After it has been 
hauled down at sunset, the evening colors 
are hauled down. 

At 1800 the anchor watch, which changes 
every two hours, is mustered^ and fre- 
quently the motion-picture screen is 
rigged, usually on the afterdeck, weather 
permitting. 

Taps is sounded by a bugler on the quar- 
terdeck at 2100 — 9 o^clock. Tired, but with 
a fatigue which brings a contented feeling, 
the bluejacket turns in. He doesn^t realize 
it, perhaps, but most of his activities of the 
day are part of the drill, the teamwork 
which brings perfection and coordination. 
But it is all teamivork. 

That’s life aboai-d a battlewagon. 



Small Car With Bicycle Wheels 




This car travel* 45 mWmt On O gollcn oF gat 



Using a motorcycle engine and six bicy- 
cle wheels and tireSi J[ , B_ Sorioj^ 

Tex., has built a ^'baby car” that saves tires 
■^anU gasoline. The two extra wheels make 
a dual set at the rear. About seveu feet 
long and weighing 515 pounds:, the auto- 
mobile has a speed of about 50 miles an 
hour and gives 45 miles on a gallon of gas. 
The inventor has applied for patent on his 
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Aniencan JnJiisiry has scored again! Pictured 
HilK>ve is the s^t-up that has helped many a 
plane out of a bad hole in small part produciion. 
Jt just hasn't been possible to build enough stTew 
rnachines so resourceful product ion engineers 
have turned to the modern Atlas F-Series lO^'^ Lathe equipped with 
tails rock turret and lever-cype coJIct chuck* Ope rat ion is quickly 
mastered by beginning wwkers. Serious production bottlenecks 
are being smashed right and left! 

^'Match the msichme to the job'^ ts the Adas idea for war manu- 
facturers — big machines for big work^ modern compact machines 
for small precision work so that capacities of larger machines 
will not be wasted. It"s a production idea that is getting real 
results as more and more Atlas Lathes^ Milling Machines, Shapers, 
and Drill Presses go into key plants throughout the nation. 
Atlas Press Company^ 12f3 N. Pitcher Sn, Kalamazoo, Michigan. 







mWHO MACPtlNl^ 



SHAPiJI 



DRILi PRESSES 



- Too£S fOK roe/^ 
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sel Inside Sh<ieX^ 

Prevents Foot Injuries^ ^ . 



Highest Approval for 



U. S. Adopts it fpr 
Boots cind Plonoj" 



Wtldt WMd to wood EH Unde Sam's toats jnd 
planes. Holds in saJt suff, tropic heal, Sub-iero 
strUChjpbeiri. Fast acting WELDWOOD is foolpjoof. 
Add tap water to dry powilef, stir— jod ^luc It read/ 
Tor iostant use. Cold setting. Pcr^^ict foi JtpaJr 
At hardware, drain ^rtnieg^ Itimb^r yards—lft^* 25d, 
Or Send 25^ with ynur desEcr's name for sampio 
Can. SuppJy Jimited due to Unde Siffl's uar needs. 

UNITED STATES PLYWOOD CORPORATION 

Prt^u^r af P/y^wwiu^ 

Sl^ Wojf 46(h Stroetn New York, N. Yi ‘ 

CimiHire TIih« 

Arnoiing QnalitieK 

1„ Tiertiendous Streng;th 

2. Waterproof 

3. Rot and bael<fia -proof 

4. Ect^ncmieal 

S_ StJLn-free- 
t. Quick and easy to jOjk 

/Ae iittt 

thg SAFETr ' 



-WiipwAVff- 

^^rEAMOOl <18I' 



Shuop topp mado punctunproDf hf ot bottom 

Rubber boot and shoe soleg worn thin 
can be protected against hazardous nail 
punctures with a safety inner sole that re- 
sists penetration of shai-p objects. It con- 
sists of two layers of high grade leather 
sewed and cemented together with a sheet 
of steel sandwiched between them. 



> (i axticThc c 



Ide^]. ^hft foi: bu«ini99 pT^f^^si^nosI 
MjCia.New P«Adb£l«K Desk File fite Lel deep 
driiwiir □! doiV. OrdiDary liEb loLdiirs idiLmp 
ijid hide— -a»w style EendjilLvK Icd-deri. 
Aotng in pkce<, every lal> ilauted lor iull 
vitibdily. Ftle ta likid all jupen inpiaoBy 
wifhooit himbling im fin^trlEig! Fpp ptkMtt 
4ikd wiLte; 

OXFORD FIUNt? SUPPLY OO. 

397 Hoiijian Ave. BronkEyn, Hr Y. 



Oil Furnace Converted to Coal 
Without Removing .^umerpr, . 

Oil-burning furnaces with fol’red ^aft 
are converted to coal burners in 10 min- 
utes with a special grate that fits over the 



QyfanA 

PENDAHEX 

HESK I11.E 



COfU'cNTlO^ CUN BURMEtt 
NSTALlWion . 



Tho FOLEY ^ ^ ^ 

V I C T O Ry 

KtiTT.'. ^ ^ W 

tlUJldPHl!* Dif WBH a FOLEV AutorUELtLC PI ICF filirPi hAi'i^. (Iftfll^r 

jiikcl jh^iliiIIhc-- Dud iMikd ni'ivv}! tiL>i|.m- 1114111 (.iii> lund nEcr. 

tmrUnic plnn^ Fn,k'j- hui|d ximm ir^ii f>,«tcT. ptfljr nhnrr 3 qi'iB«‘. Thty 

,,, . I?prri.'aiw iHLwiihL'^ riRHlucElcini sri-pfc Efi 40<“jr nlanta. 

imnln, Tiric- Pale^M -rijiii rrEivt-ik mmiq ^^svpb- oji Aid ojiid 

rodurc? hwoaU^itc. U>L(p f^jw lltwnliiPC. 

FOLIV MFG. CD., F 4 l*y Bldfe.. MEnrajpolls, Mlim, 



LflhVEllTCKjRATl* IftSTnUAtllSW 
SHCWIn* aIH REMOVAl I 



Parti at left canvGrt Dil tc iml burner ai at ri 
-y POPULAH MKCiiANlCS 
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combustion chBmber. The oil burner is left 
in place for quiok conversion back to oil 
and its fan is used to provide the draft. 
Preliminary installation, which can be 
done during waiTTi weathei'^ includes blocks 
to support the grate and ash removal pari. 
The grates are cut to fit and laid aside 
until the oil supply is exhausted. The ac- 
tual conversion consists of placing the 
grate in position ^ removing the coupling 
between the fan and the fuel oil pump^ and 
also the ignition Jead to the relay binding 
post. After the lead to the shut-ofT switch 
is removed the furnace is ready for coal. 



"LIFE 

PRESERVER" 

( For Your Gar) 
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Fire Pump With Upright Handle 
Is Easy to Operate 



Penan caurFDllin^ ha«« COn Ctti4 OperOle pump hiindLe 

Only materials without sb'ategLc impor- 
tance ore used in the construction of a sim- 
ple pump designed for extinguishing in- 
cendiary bomb fires. Wood and fabs'ic re- 
pUice metal and rubber, even in the two 
Icngtlis of hose, which are made of fabric- 
The pump supplies a strong stream from 
the nozzle when the upright handle is 
rocked back and forth while the operator 
stands on the base to steady it. Said to be 
less fatiguing than the stirrup pump, this 
uni I is suitable for such peacetime uses as 
spraying insecticides, ^ 

" ^ ‘ pi ^ ^ 



Every mile that you drive with d^an oil means 
longer life for your cpsiiie. So, since AC Oil 
Filters keep oil clean^ chey are ^'life preservers'' 
ia a very real sense, and a pt&CTicaJ means of 
conserving yotir car — and the oil you buy iS well. 

HOW OIL FILTERS CONSIRVE-Od Fibers 
remove dirt and studgc from engine oil. Clean 
oil docs not clog piston ^nd ring slots. Conse- 
quently^ It helps the oil control rings to perform 
tneir function longer, 

As a direct result, oil econoiny is held higher 
and gas conspmpclon kept down. Furihcrmotep 
Carbon formation is retarded because excess oil 
does noi reach the combustion chamber. And,— 
most iniporrani of all, — the need for engine 
overhaul is dehnltely postponed^ 

WATCH YOUR OIL- 

When the oil gets black 
and dirty, replace your oil 
filter element promptly. 
Change your oil as your 
Service man recommends. 
Especially "for the dura- 
tions*^ drive with an oil 
filter. Be sure to protect 
car life wit h a proved "life 
pr e server/'an ACOil Filter. 

AC PRODUCES FOR VICTOIIT 
Machine irutij- tirenft Kpirk 

Stands rd ip*rk pluft§, 
ai I bliers, and many 4 tFi cr tirO In- 
ures arc hcrriB supplii to «ur 
Atm tid forcL-s . 

AC PLUG DIVISION 

Aiotors Corpora tii>N 






OIL FILTERS. 



SAVE OIL 

1 
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Nd More Damage i-tuni Cgndefisatjorh or Swt^ating Pipes^ 
Tanks, CeJIEngs and Air Ducts 

A SURE CURE . . . 

Thta. Bona*tEQTittl p]aj.Eic cork prevents 

_ EEinclehftatinn dJrip fr<?m nietfll, eotterct*. 
fcnek, woodk ut comiHjaition HurfactR, Permnncntljr 

prolctlA mct4Ll airainat rust imd c-orl-wion, thuB pmlorLfifinjir 
life of pL[iies, tnnka, etCr FiivmR a iHftisEHrc-proof, inaul&x 
tton type eoatinj;. Apply with brush, trowel or Sprn-y, 
Stuceo-liko iiTiish riKiuiref no pieiritcmince and ean bi^ 
pninted any colyr.^ A wnllon cevera aboPt ^0 feet uf 1" 
O.D. pLpUc Oomea m 1, -!> and Eid RR-Mon drunu-.. 

Get at Hardware, FEcmbin^, Mill Supply Skmlera or 
aencl Sl.yo for 1 s^al. pre-paid, Hjmdbook Free. 

MOftTILL C0.J 532 Sureh St,j Kankakee^ 111, 




FREE 

SeiiEf for 
St NOW 



CItICACO 





Yolil] w-amthss Biff FR.Ee 1942 Btok thuE^ 
■shu-va Eve^yttiinfi in Radio! H-ertf's every- ■ 
ihine you need for rAdJo Bervlcinff, for 
esperiment. for iusEfuccion in the flcJence 
Of modorn Radib! Mere than l^pUOO quality 
radio item s-^reptacemen.t partB, b^ka. eooI^, 
let andexpenmental equipphcnt-^lL at Ehr ’ 

lowest pricest Send for this FREE CiitPlo? 
now — and don't miss the two biff bwk 
values described below— They'^rt A “jmiat" 
for Everyono in Rarijot 

RjdEn Builders-’ Handb&tyL 
tvEcy^ ne ill radio ncisj^it W* ^ 
JnadiBOIctlonjry.Cflmptaiip-^ / 

; vaLuabki dcfijifl&aiLieTfos 10'^ 



>33 Wist JMKSOM OWT, 




t’KSSrfwt'^, 

k^A3 






It P}iiJtftfmrYh¥ vniir lufihj?' Du i-Mi vranl n 

Tirnn«n>>i< •PHO'tO 

tHUUKLEMENTS fm y^furmU *r^4 4Eh£». 
i4W cult Sc urk 3u>d Im. TijC 
EnliirfEC ii WT^W^TItr Ha cxHirlciecH w- , 

CUlrnL Alxi COP3EK priT jMiam. il.31 OO^-r 
f LE¥E, IakcmiJb* cfetiulHE FffEE. _ 

ld«al -O', 14S west 23rd St^HBw York City SIZE 



BRONZE FOUNDRY Workshops 



fe\tr own eutlnjts of iluno Liiitot.. btonu, illfer. Fnfm^ry 

MtB die Bt^llSblv ib Vtt*^ bi»J Lbullktknit 3-100 Dcr, F, hltFt Flir- 
UBCOB. -flf.SDj Ii^-I.UOk iJl.QOj. Tab. KujiJBb CiL}'. Frcn CimUr. 

KANSU CITY SPECIALTIES CO> 

P- O- Cox 6ft22. Dept, P^34 KonSat City, IWa. 





TRIC PLANTS 

DIRECT CURRENT 



I'i'Mliiee Ciinrii^HuiiB w Citjr T^hhc ij£.-^riH- l~A|ta<1A, 
BL-JUXiL*!:. I’llliArlEl-Jt, r'brUL.IC FUtJ.DINGiS . . . 

Up'mLq LIrHIm, hfe'li^ All ApjiliJUirfH. 



■bki4 -t# ¥TOtx MrMIKtJI — ]» ED U.*H W^iim, 

Ai1]r ■■(f — Anjf In^amcT. 
rjafii!' 3 - -■(, -TL.-G.-ti- IL li-pci. 

UaELVil. full; AuED^hrl^ jM 

-UNMI'UTE, [cEihUYlEF UI-EFtAHll^. 
THOL S.ASPV 1^- t-st Iff AEJ. rAJL i-^ 

Uk Tin: TA'imLRk 



a. W. ON AN & SONS 

lOTn -Rn^alMan Asmuh - Rl L-yNNkAI^Uliii. AEtNN- 



Four-Unit A.C.-'D.C. Receiver 

( Continue d from pn 3 o_ 157) 

and th^ 4 -prong '^out plug” in the R.F. unit 
Variable condeni^er Ci is mounted directly 
on the panel by means of two bu.^h- 

ings, the shaft hole being 2% in, above the 
baseboard. The coll in the detector stage 
may be any ordinary R.P. coil that will 
match Ci . Common connections for such a 
coil are clearly indicated in diagram Pig. 5. 

To test tho completed detector stage, 




plug it into the audio stage and move up 
the GJT'GT tube from the power stage. 
This now makes a complete 3 -tube receiv- 
er. Connect the antenna to the antenna 
clip and you arc ready to tune in stations. 
Use a good long outdoor antenna as the 
gain without the R.P. stage is limited. If 
you wish to use headphones with this 
S^tube set, connect them to the clips for- 
merly used for phono input on the audio 
amplifier stage, A detailed list of materiab 
for all four units is available to any stu^ 
denh from Popular Mechanics radio de- 
partment without chai^ge. 

The R.F, unit, Fig, 6, is constructed last; 
this employs the high-gain 6K7-GT pen- 

r (Co^ linked to 1S2) 
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Abdlte^yof 
Delta Circular Sqw‘S of 
the Con soli bofed Aircraft 
Corp.j cutting aluminum 
alloy sheets. 



for (he &ir tittfii of Dcmocracj' — helping 
give new win^s to produciionf 




Anic-ricaci a .\ iacion knew char nodiing short 
of u ''produC[K>Q re vol ut I tm ' ' cOul J build 
an iiir urnu Ja overnight! 

In rhis criiii> a vim it jn engineers were 
quick to remernh.tr a new type of machine 
tool created hy Heha engineers during the 
pjist t 5 yearSr Aelapcablc, portable^ stripped 
of every useless ouncCn these new fighting- 
trim Delias ourpcrfomi ponderous raa- 
ebtnes c&sfh/g fJbrce ilr//es */s 

In %]nJts^ batteries and Special set-ups 
that obviate the need for building special 
maebines^ stock model Deltas were rolled 
into ayiaiLoa produciioo Iteies. 

Today — in the leading airplane factories 
of North America and Britain^ you 11 find 
these stripr^d-for-acrion Delta machines 
boring, sawings grinding andcutting metal 



An Important Message 
to Home CraHsmefi 

1£50^ nf the prt.scnt ouiput nf Delta iriiichines 
gOeS into [he wiir program. Thus I he machine 
we cannot scU tchi is neJpipg build the arnsa' 
mejids n.c:edcd to win the w'^r. During this 
period, Dehni eng i Fleering ftiui research con- 
tinue a pa re. Whan ihe war is over, and. liunie 
w[] rk shop c h i p.N rtsu m e; II y i n ^ you a tc asSu red 
more Deka matihiike value ihmi ever beforeJ 

In the mcanlimei keep in touch with latest 
developnienEs in the Crafts field by subscribing 
to the Dekagram. This unique crafisman's 
magazine is published 6 times a yes p— during 
the month; ihat every home workshop owner 
can best use i[. It is crowded with esclusive 
new and difFerenl plans and ideas— pEui hun^ 
clred$ of hi^ipfub pPiiccical shop suggestions. 
Mail the coupon today! 





TIEK IlKt.T.^OR.SM, Publlphr-d hy 

Tub. Delta Maxis rACTCRasra OtturAxr 

^ -s:-K Vbvntu. .Vve-nujr., MiEwaula^, Wip, 

f.I.-Q.ll^riiiL'^i; E e-iirtrMa SUvi {mill or ^ttBErLFH) ItK blicRiHit 

W.Xt U Ed Uk frartU fiuUl S IiIb IiviIi-h ihf Llm ni>| Lu«nF>iiK 



A'.euk. . 






D f:Sin.i bi.n?- nriLl s:iiijlrwie SI if j-'mi iFinli 2 
pijlmi rjiiihiii (le iMtiiu] o\ tliL' DijLtufriiiu. 
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aUORESCENT UMPS 

. . at New Low Prices! 



Ll J 1 1 1 ki-l 1 1 


1 k ■ 1 1 ^ tftft 1 if/f/fi 1 iftd f/fffj. 


IT 


m 


" ■ ^ ■ F .r F/ Y ^ , P . p . , 1 





A High Grade StancJarct Miiiiri-sceTit I-atnpp 
gi^ai'otiteed by tlic manufacitirtr for 2S(NJ aver- 
rut«I Isurniiif^ hours. 

14-l5-30-3« WATT Ifr^rfaS C ^ 
FLUORESCENT LAMPS . . ^ E*. 

4Q WATT JL OC 

FLUORESCENT LAMPS . . Q| El. 

Sent C. O. D. 

OR 13 HRS ynii 2 CASES {‘IS LA^TTS) WILL l!E 
SENT l SOFT WHITfS AND COL 

□ RED LAMPS SLIOHTLV HIGHER IN PRICE 

OiTrlrr □iL-xreplKrl fnr Itiia- than 6 L;Lirii[r-^^ Xc-tv 
U■^v priers mcjiN yf^u enn cniry n slock. 

sichfi? t<j lie f^Likglkl IviltlUiLIL liiflstfv S^nat Icr ynu 

C.I.MX 2LF,-t iFiLLst ikccortHisinj iilf CXK]>. ord-CTEi. 

Send Your Orders to Dept, L 

THE RONLITE CO. 

IQO Ftfth Avb , . . N«w Vorli City 




iiu. Bn: .r lii.!; si.nuL.i.! 

kLfellic JLNi!I I ■■At I. .jaJJ^nii.Kjfl', lUiiii^: riil-r. Ill 
pjLrt.'- ff'T limlirp. |■nll■'■l r :l:cI IlI^i I IlJi^cSrorii-- 
~ icpip'tnH'l |j- -- SiiEli.<n u'i^Lio -l•‘|'vilu^ Mt-ilh 
Ti'Sp'UTie CDDEiL'eHnniR fui Jiir.- 1 -Hl jiitil ili - 
lii iiiEi'.kiillty . EnirirtiM rPn luhi.ii'iLiiJE'y u'-irk 
■ Tfl:, hi-: , ivC:i!c n iinil iFi>*lLi: 4 lri>il priinls- i" 

LhI^in iir[i> fuT cviTj Mi-li'fif III fiiditi. fnr 

nudikip F"M- fcoJay, 





DEPT. 13 A 



WORLD'S LOWEST PRICED 

ADDING MACHINE 

Ideal Xmas cm 
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tode tube and any antenna coil that can be 
used with the condenser specified. When 
all four units are used together, the anten- 
na is connected to the clip mounted on the 
R, F, unitf and the only tubes left in the 
power supply sockets will be the 2SZG- 
GT /G and the Clarostat ballast resistor 
tube L-49-B. Although a single-section 
tuning condenser may be used in the R.F, 
unit^ a wave trap actioii for eliminating 
pow'erful interfering locals is obtained by 
using a 2 -gang condenser^ as shown in pho- 
tos A and C, also diagrams Figs. 6 and 0, 
The \vave-trap coil can he any old broad- 
cast antenna or R.F, coil: remove about 6 
turns from the secondary and connect as 
shouTi in Pig. 6. No alignment is necessary 
since the condensers in the detector and 
R.F. stages are timed separately. Please 
note that no external ground is used xvith 
this student set in any of its operating 
forms^ You will find this circuit demon- 
strates many text book lessons and per- 
mits numei^ous tests and checks. The blue- 
print mimher for the complete 4-tube set 
is R-^309. 



Cloth Covered Radio Cabinet 

(ContiPueef froiii page 1SS) 

control knob shafts are cut as indicated in 
Fig. 3. 

This plywood, and the top and bottom 
Li'lm sb-ips were soaked in warm water, on 
a showei" bath floor,, over night. The ma- 
terial was then bent easily around the cab- 
inet frame and nailed every 4 Inches; the 
trim strips are nailed tcmpoiartly over the 
plywood so that they will retain their shape 
when nailed over the cloth covering. This 
cloth Covering may be a I'emnant of satin 
damask, or a piece of loosely woven tap- 
cstiy that will match other furnishings. 
Line up the cloth ivhen the cabinet is thor- 
oughly dry^ and begin tacking inside the 
roar upright: stretch and tack at top and 
bottom. Cut neat openings for the control 
shafts and dial but not for the speaker grill. 

The top of the cabinet is covered with a 
piece of Vi-in. mahogany or walnut fin- 
ished plyw'ood of an. inch larger than the 
top boai’d. A matching stain or finish is 
given to the trim strips, after which they 
are nailed over the cloth, covering the 
tacks that hold the cloth in position. Round 
head brass tacks are used every 5 inches* 
The set installation is shown in photo B. 
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The Age of Air 

fContinuq-d from SI 

on the leading edge of it$ wings^ it can be 
molded and faiced so that its nose resist- 
ance is one- third that of an aii'plane. Be- 
cause it does not carry an engine with all 
of its inherent strains, it can be built much 
lighter* But with its wing spread and with 
heavy wing loading, the glider can carry a 
gross weight equal to the transport plane^ 
which would be approximately twice the 
payload the tiansport plane would carrj'. 
In other words, the weight normally con- 
sisting of fuel, engines and the heavier 
bracing in the transport plane cotild he re- 
placed by payload in the glider. 

General railroad freight at present costs 
slightly under one cent a ton milcr This 
cost includes coal, ore, grain, sand, gravel, 
stone and other bulk commodities. Per- 
sonally I do not believe air freight will ever 
bo able to compete in this particular field* 
Its place is for the higher grades of freight. 

We would be remiss if we confined our 
thinking to the Korth American continent. 
Once in the aii\ gi^at planes and gliders 
can span the oceans in a few houi'S- Freight 
that now takes 10 to 14 days to deliver by 
cargo ships will be safely brought to its 
destination by air in many hours. The 
world will shrink to a size where we can 
look upon the Fiji Islander as a next-door 
neighbor. We will then be able to take oui^ 
vacations in the South Sea Islands with 
much greater ease than we used to go to 
the Riviera. 

Airplanes and gliders will be built wdth 
wing spans of over 300 feet; methods will 
be developed which will insure gi eater 
safety than any present mode of transpor- 
tation; speeds will accelerate to SOO miles 
an hour; the substratosphere will become 
a highway; ships will carry internal air 
pressure for comfort of the passengers^ Fu^ 
ture generations will look upon our present 
modes of ti'ansportation as we look upon 
the high-wheel ox cart. 

An interesting evolution brought about 
by modern modes of transportation will be 
the shifting of forwarding or port centers. 
If we study a map of the Arctic, we see 
that the cities of the middle west ai’e as 
near Europe and nearer to Asia, than those 
on our own coast. Brought up to accept 
the conventional projections used by the 

{Corkfitiu^d 10 IG^) 
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mapmakers^ wc have bocomo misinformed 
as to dii'eetions and distances between the 
^reat centei's of the world, Wn projection 
on a flat surface can more than approxi- 
mate the round surface of the globe. When 
we use the globe and the great circle 
Tneasurements we find the Arctic Ocean, 
not the Atlantic, is the sea to be flowri ovei\ 
The Arctic becomes a Mediteri anean be- 
tween the Eastern and Western hemi- 
spheres. Chicago, Deti"oUp Cleveland, Cin- 
cinnati and other western cities ai’e going 
to come into their own as great shipping 
centers and I can vision the day when 
America will have a great port in Alaska 
which will supersede in importance our 
present gieat shipping centers. It could be 
the New York of lomorrow* 

We are reaching an age where ocean 
travel as we have kno^^^l it is going to dis- 
appear, There will be no more Leviathans, 
Queen Marys, or Normandies; freighters 
wiL be used much as our coastal freighters 
arc used today to take the slow, cheap, 
bulky fi-eight. All of the freight taking 
higher ratings will go by plane. 

It is a human tendency to siiy ‘*it can*t be 
done/' I like to look back to thirteen years 
agOj to a speech made before the United 
States Chamber of Conuncrcc!, in which 1 
said: *1 believe that we me going to see 
great airlinersp perhaps with a speed of 90 
miles per hour^ cm^rying 50 to 100 tons, 
which wdll be used to transport our freight.” 
Those prophecies have been more than ful- 
filled. The statements that I make today 
are even more practical than were the 
prophecies mode in 1029^ because our ex- 
perience and the development in aircraft, 
engine and glider design has made such 
progresig that these prognostications are 
self-evident. Those planes will burn low- 
priced fuel, and they will transport that 
freight cheaply enough for the business 
men of the country to use them, because 
one of the greatest losses in business today 
is the carrying of inventories. 

Only yesterday the building of seaplanes 
in shipyards was deeply controi^crsial. 
Wiihin another year air transports will be 
rolling out of shipyards in such quantity 
as to confound the "authorities” who op- 
posed the idea. 

As former president of the Lockheed 
Aircraft Company that built plywood air- 
planes which were the most successful of 
(Cofilmutd to pogo 186) 
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• Next time you make a glued joint, think 
of this job which has to meet Unde Sam's 
tough requirements foe strength and water- 
resistance in wood war equipment. 

When you use CASCAMITE Resin Glue 
or CASCO Casein Glue on your homecrafe 
and repair jobs — you know you are doiug 
the job Qfice and for ^11/ 
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“Yankee^ Fine Toola have earned a 

pi are ft^r themselves tn the f forefront of war pro- 
duciLDJi. And rightly go, Th^y are made to gei 
thitigi fione » , * fast and with precULon- Tliey are 
saving time, lahor and inoney at a thousand differ- 
ent task^i* ^ * * Naturally, the demand for “Yankee” 
Tools ha:^ far exceeded the etilJpljj work as we will 
to Increase it. So if you have lo wail, we at^b you 
to be tolerant^ JTor firstcalL But just as certain 
as Viclori- will be woUp so will you one day buy the 
‘^Yankee” Tools you want, when you want diem 
and wherever you may be. 
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any at that limep 1 can speak with the au- 
thority of experience when I say that a 
large percentage of the big airplanes of 
the future ’wiU he built from wood rather 
than metals due to the recent development 
in resin glueSj a tremendous improvement 
in plywood and the art of molding it. Wood 
has many advantages over metal. It is 
more rigid, it is stronger, lighter and 
cheaper than metal. It can be molded so 
as to offer a perfect surface, as against the 
riveted metal, each rivet head adding its 
parasitic resistance to the ah' flow. There- 
fore, wood is going to take a prominent 
part in future airplane manufacture and 
the technical experience which we will get 
in this country^ due to the building of air- 
planes and gliders of wood for the Army, 
will give us the initial information upon 
which we can birild a great industry. 

We are entering a new age — an Age of 
Air- It will mean drastic changes in indus- 
try^ the shrinking of the automobile and 
trucking business, the readjustment of the 
railroads to meet the situation and the vast 
new industry of airplane, glider and heli- 
copter manufacture. RaiLoads will haul 
the heavy bulk loads such as coal, ore, 
grain, etC-j and some of the slow freight. 
Trucks will handle small loads for short 
dislances. The aii' will take the rest. Con- 
crete highways will lose some of their im- 
portance and landing strips beside these 
highways will come into active use. Air 
flelds will multiply 1,000 percent The ma- 
jor portion of these will be for freight 
transportation, probably 25 percent for 
pa^enger planes, private planes and heli- 
copters. 

The evolution in private transportation 
will be no less great than that in the public 
transportation lines. A recent develop- 
ment in helicopters contributes to the 
world a new mode of transportation which 
15 safe, fast and inexpensive. I expect to 
see the day w^hen thousands of these small 
machines wiU be used by private cilrsens 
where they now use their automobiles. The 
helicopter can land^ take off, or hover in 
any spot as long as the craft is. It would 
travel from 100 to 150 miles an hour and 
Yvill probably be brought to a degree of 
development where it can comfortably take 
the family, as the present automobile now 
does. The development to date has been 
on the light loads, the largest being the two- 
(ConiTnuod tD |>Cige 
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Do ^ou knvw tli^t b iTiajTicHi^ UnivenLty pfof«4or 
MAy* that chemirtry will win thit war? Do you 
kriow that RtEuiy lcA4ioE chcinivta started their 



* careeffl with a GiltKfft C1ficmi*try *ct? And do you 
know that more bciyi have woo fame and bis awards with Ciibeft 
ChemiitTy KtB- Ihun a«y otli« kind? 

Qilbert Chemis^try kU are far mote than **tay lel*," of 

ch-emicils and epparatua ar4 bu^d on re^ lAhOr^tory technique. 
You chu pfirfcit Hi apectaculau- csperiEntTiiti in oTganjic, irwirsiraciand 
clfctro chertuabry, Write mew as a iti hre ink — make a chemicaJ 
wcBthcr flag — tuxa a lemcn Into mi electric c^— bundrede of other a. 
Big variety and aupply of chemilcBla m light-proof, non-breekahl^ 
contHipcn. 



BOTCKEMISTWINS 
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Here is Vincent Rfl* 
sicci* Jr, of Ahron^ 
Ohio, America's top 
boy chemist of 1942. 
Wo-rking Ln hig Elbert 
Chemic^ Latioratory^ 
Vincent's research in 
synthetic rubber 
brought him. a check 
for $1CH>.00. You hove 
an opportunity to do 
the lame. Mr. Gilbert 
will ^ward ^IQO.QO in 
cash to the boy doing 
whflt he considers the 
mo$t important re- 
aearcti in chemistry in 
tmd ¥10.00 each 
to ten boys dotn-g the 
next most iit^portant 
research. Write for fnlil 
details. 



Donbre Fun LabDratonr 

Big two^QOf wooden cab- 
inet. Chemicals and appa- 



P \3y ratns for both chemistry 

and ^ass blowingL Geti- 
eroua supply of m^ny 
chemicals. Two big man- 

uaISp wer 400 s|>ectatular eKperifflcnts At youf 
finger tips. Mail post card for fr^ 24-pagr illustrated 
bwk "Fun and Action for Boy Chemists.*' Gilbert V^iHE 
HalL of Science (Home of Erectorp American Flyw 
traioi and other Oilbert toys) aot Free tor S^^uarc, 

New Havm^ Conn. \ 




Arn^rLcu's nvir ocedn j;e 1 Jiml. ^nl! -n-t Lsrs^ 
V, ITI’K fjicu>ry- PrAPfipt m\vm io> 

lush pri^j'TJty ardors. AJter vlesorii', tlinx ta- 
moun aioneF-mnhen wtll iiKnkn hv r^Hiiy fur 
A Vlf'JTl'lS PI^heI le lA'urlh WaiLiSg far . . . 

WITTE EtiUlNE WORKS 
1-I4S &ihkflfld Av*., Ksnui^e it|^. Mo. 



Naw IVorJcmg fpr Unrie Som 




T«I1I1IC:1Aii twrwpm^W Mln-nn—Ap Hu,1 JcFLFniJ fuF 
ibc jalH cl liA^P-ir r«f UKrnri Es^irlR-Usrn ■n^inwn, 

■Jai^iialEljprp^ liiE^liihk«. AJju*t*lih — 

Ift'^bcnE. !*#«■[ 



CCMCAAL AiaHRAFT PflODUCTli 

-1^ Vcnatmt .Xia. 1 m» Aiif<-l4i, CUH 

Phbn/li PCn^ 



89g 

^JiSt)p3id 



AlwajU Vrritv yauir ii*mE iLid full cleferiy whrn 

Rns^HiT-riErL; HdrErtluEiiietiilS. 




Magne-Blox SURMCE UINIERS 



Masne-Btex have bcEn 
devrSoiK^.3 f*>r cn 

Magnetite ChueliA for 
surface grinding opera^ 
tione. They are used 
for hclili-nj? wurlc that 
CAhftot. be hdil directly 
on th& chuck. WILL sava 
their epet by sSmpUfy- 
3 UK difficult irrpndiriK 
set-ups. 



H ?'lfF. f^r 
Fv^iicr taduit. 



GEO, SC HERR CO*p 13 6A UAtnyetto St., H*w York 






ieom Turret lathe Operotionf 
send for the Ne« TURRET LATHE OPERATOR'S KEAKUAi 



Olftrad qf the Mett Avihentk pnd Cemplet* Testf 
ieok AH Turret lothet qnd Tuirat Lethe Operetlen 

Every man interested in met^l turning — oJd-timef ^ kamer^ 
apprentice, student — can improve his knowledge and 
handle Tooling setups and mrtal turning jobs more effec 
lively after Trading this authoritative volume. Written 
ekpresily for shopmen by men who have apent the greater 
part of their lives in building, operating, and improving tur- 
ret lathes and tumixig methods. Easy to read r Easy to 
stand. Covert all phases of metal turning. Explains meth- 
od s, Suggests short cuts. Contains tables on fccds^ 
tool angles,^ threadSH A d« Ivk« «dlil4n lold far 
C4ti by America** lorg«tf malltifadur«r of lurrel 



Name 



Addr«fi« 



(dunlin' SiFrin linfi TKi VTAlffil t 
StilCT CDHFAIIT - t^lllhld, lllll, I. S. Jl 
1 Am endAftmg ¥ Oper- 

MafikuL 



DECEMBER, 1942 
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HelpfuhPayk 


1: 


BOOKS 


INCLUDING NEW TfRES! 

Ur^ liciakn Ua |srp- 

1 tmre for a iuL — 

1 iiijTjfcr prey -tn BlRPt A | f 



^li'chanjut^ rt-lHTiiilblr-; Sn bCM>l«'^ i>TI Tnimv Suh>j4i4:t9r 

Ad new bociLvE hiui'il uijpeur ‘wt revise ihi:s 




Haw to Read lluaprlntr 

Mr^ M^1f-hi^l]>- iKiiik btoTES Tivllli 
loji-fTiLiiie at Vlni'prlTvlH imj tuadi 
ti[i Id n'liLlillfC iU:LuiJ] iluij? p]ai». ,41-50 
Urn-Id irwfl ^rad’la* 

\'€rey liiir-bL likroniiullon wi all Ji 4 ndi. 

oi v^vlJinii - >J-50 

Oard^ 9aok 

lii^ilil Ireinaci, lnwri fumlton'. 

eruplaccD,. omarnrnLfl, i^Lr- .5-1-^ 

f [Mty Pifwtr TdoIi 

UiiIIhI: I3W3L h|iiv„ KiFlII, InilkP,. JtnriiJe-T. 

fte. rram aerapi-nBavr nuiciv}' . - - -ILL'^S 
9h£][i NalM LitifU!^ 

four hiK vifchiipvd- InrIldilLnic ICI-Ja 
diHidan 42 24 In rdkKrJ' 

d^'^T IVnO Ein kib4Wi<-J^-H!lbll« 

Ins' £ moniry--davJnE' Ideal,. $1.05- 

Waldrnoi Bfaai-nu aHid SaldDring 

llvw id ■'■"Id anri uh^ ■nr, h^m 4 wolil- 

dpx^ cjleica -of bli]^ICT1-llSi^ , . ^ . ,. 51 -23. 

Hunninql a M'l'i aQ HAchia#' inc-im] . ...l.$ 1,EO 
Hdw to Train t>idp Workai^ (na^irli, .,,. .9-1.35 
Autopov^tr 

Cpia^H-rE cilil *uia ]?«riaruifi<ffl iJtta 

moton. i^'c-lddri, cle. ^ . .^tl.OO- 

Practical Ship Fcadoctian (m>w ad.} . ■ .5'tr04> 
T-oal Dejli]n< 

Nt'W Lii^ih dn pTraihirlfc^r* Iwl h M. 50 

If id Hirfpdr 

iiiCaiUDr papiliz-., UrUEI^H. K-Ic. - )^->- - -I- h .43 lQO 

Madcirn RdfriaarctiMi 

Kl-EH-lr^r. |C'"^ Uc acrrldc expert . . . .5i.04 
Aula Bodv and Fo-ndar RdpaFri. 

SlidWEi nuTur t 4 j|- dv pmr«'i-lcmal Jd 4». ..53-00 
PT^e^'i Avto En^cldprSli fhcludca DiO'- 
ulii^ aj^bloM# c-n«iiien) 

^'drlit'p nrralcnt Lr?uit for mvolunlc*. 51.4a 
5h-e*'t nflp^tal Wdrt 

iidLF LuymjeiJaQ hn all pluihCn.. --.,-, ,41.94 
Afmatura Wirtutirip 

ITdnpIrmcIlQfid wlndlni;. rrpoJriniE 

£ PC SJdCans ttrikmiidrH 53-.Q4 

OuMd Your Own lEnat 

DuaerbLaa IT I^HiiiiJsr hoatpi— EOfK’boata. 
aalllKKiLM. p]}^p,oo[l nuLtMRa.rT|. fiEc. 

loa --..,, . 91 .3® 

Farulnu Praetlca .91.50 

Hidh telf 

Tau^jrit 

■1 yr, rnnirnc- hi 
dne- lo]. . ^91.55 
Clil-p4nlj-y A. Jalrtdrj^ 
Lcnni medem 
mc^JiodH ..9-2..E}0 

Fouindry Work 

iS.QQ 

Whibt ta Haka 

4 ]Pi-K Uoaky, i-Tir 

eLuJJDp' StrW 

lH>q:p Immu?. 





FdnllAinjp 

Maelipne- Shop W[Kk 
Mi;i4i;erni mi^|lii«in. cwn* 
alniclLDiJi, me- df IooiIih, inoelLLiiL-Ui . r93r75 
BluHdrknt n^Mdl’fiB 

Far bubUhL-iB trnrleq . - -. .91-3.S 

Paidtin-ij A DBcaratlTii] ...,rr-rir^-i->-^!->- ., 91 ‘•SO 
pjpFfica ... M 

Hew book on manuEacLure and itoo -, ,53.,00 
PaH'-m MaMina 

WuiM]. DU'ciir . .93.00 

Menidjf'i- Fdi-mnla Bodk-^lS^i "d, 

IbL'iuiJm new fcirmulaa o-o rlanlkrn. 
IuLIIEh,. 11-lalilliik'. 4^iHEILDE.l«a, plhMCIU- 

m]l}lj' r $4.00 

Five p.n4 I n-dvpynde-oao 

now in mnke- rwitidy dn nnialt fnTm.tJ-iO 
Knotr, Tki. E pi Idea 

Fur a^k-T^'aiLO wbn luco n>pd SlrOO 

LaUhd Ti^alnlno 

New Oddk . r -. r r - > . ^ h - ^ - -. - - - - r -. ^ . 5 1 . $5 
’C.ticlriE Wirlafl 

Ineludn catrmullTiC end W*' cd Ji!: t . S3 . 50 
Hdu pn fevniiTMbtl 0*1 

C\vt’B every a[ep< In Hnuod oaikotrue- 

lion 

Haw ta Plan a Haiiho 

New book cdvdca- cverr sLni;te- -part^ ,94.50 
Vevw Bar 

HniMlirxlA nr almpEo- -^or- k-k-^Hili^ hHuH- 
CIEI.H. hdw Ln dperaLe car dcnnoml' 

colly .fl.as 

■ Irmvn-Caaif S^Nddr Snkjdctk 

Pur boiikc- itirdy .... . ....... ... .... , . 9 1 .Bfi 



Ford VB -Car and Trueli 

JEd]iiakrl r«|f I apcroiLp^ .. + .T..<r..r.. 93.04 
Modarn Radio Servlel no^, ..... 9S.0O 

IQOl Wai^i Id Uar CiMicrafca 

Uci w'Dik fdP jr-nu^Hki-if olhef-Hi. Havei 

nuko mutiny 91 . 5 B 

Oil Buraar HandiHdnh 

ihdnk takea Euoaa wikfk dirt df 

odcvieliiE' . . . >. F -. ., 9^.30 

Stdcl Square Paekai iPdak 

pre»L nwEpdilp df uiiiLciei . ■ d I. . 1 , I. ■ .f i. .91.04 
Do Luva 5hnall H-dvr>«a 

hdw p[nn book aJmw* S10- nopdlae 
deiikna 



Wrinllt Wliihi-w^ad C.n-gin^ 

f^rdtKunl njlcml oJiowa iiuw 
-work d d . 

Aixti Itectu ral DeEalli 

far dvdpy of ImlldlJiff , , , 



. . . X . , . .91-04 



jiatlll 
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.fX.ID 



littkb'bnm/ofOsefui INFORMATION 



Flidhi Quido 

Cunplxuct own qquip-> n d 
pkLmtn V^dkL'la. Uako V -■ 
l*ofctop idifiiria- f91-3B ^ . 

C4i«vi-diirtCar4^TrwEk If ■■- 1 

Mow Ld retiolF all 
tndi|i.'^»- ,53-44 

7.7*91. *9 Wr PHOTO 

Waldiaq, Rlactrle, 91-29 
Wt-l-dl-noi. O-JEV-Aeatylnne 
-mllknFS 

91 .M 

MotallUr^V ...nFit.i? 

Flijarabcan-fe Llali-tii^y 
hdw rruinuef □□ oom- 
ilTwe-LLorL, fnalallacSnik, 

rrpalr I'lrOO 

5lon Painljnq . |. ., f -•• >--•■ ■ .91.00 

AudolA Oiaaal Indif>* ManiMa.U , . l . ., . ,9a.OD 

TCdifilCAL SULLCTMtl 
SkcniiOJPFd dale, for FToclLeol Men 
5llu«r S-D-ldarinfi a-nd Dr-aairiBd + ^ d + , , + ,91.44 
ninvlndina Elactric rwiD^Brp . -f ....... .51.44 

rioDciblo Molda for Ooitlnq HaMdlliH, .9100 

IWorkino wiMi FFaitin 5t.44 

Mlfpoa Sily-DPlna . 91 . OO 

Sniall i lf«;l*ic Li^ht Flanta., 4 aPi|utrmiei;i 5 I-O 4 
M-aat Treitmen-t aP Iron and 5leel. . . . 91 .OO 
Dn-lfin-lno and 
Puiidinq 

T r a. ri a-^ I 

fnrmarp . I 

I 



wanHSkia^ cquipmeht 

Fbwwr-OrJveo 5awo^74. 
OrilJ FhaiM*, OriPidprr— 70. 

kandvri^Bfl, 

Waod — Mata l-Turnina 
^ItlVP^l. 

Fllinq Machiaa, 'Hacauw, 
Cuidff llkhrel. 5tiapdr--4a. 
Lathe Tnola Tou Can HLaba 
— ICi. 

Wo'htK'nEhei— Tool Cablocib 
—47. 

Bp-ra-y Fairi|i*ig'— 54 . 

F-rom Faltohn t^ C<*akikky 
— Vl- 

SHAftPELNINQ — 
USING TOOLS 
Toal and 5a-F 9haE‘iHBiaa 
-43- 

Ui-lnq 9. Sliarpenlna Drllla 
*^d WHid pUp-Hi^. 
5M«viarul Wood Tuirnlno*- 
32!. 

Hdw to Rfid ■liidprliita— 71. 
M-Flal Tu-miFKI Laths Kinka 
— 4r. 

aperatinrn a Melal Lattice 
LOOl. 

H-watT^eatloil -and HardeoIrMI' 
-Loa. 

Wiprkinp -wilh Cl l 4 n— 1 43 . 
ELCCTRICAI- 

flawiridinq A, pn-viEhraa BIbO- 
IrlE Hdlon»7 5. 

>iaui* WirJaq— 44- 
■ IdElvomapndta 9 5d1ervolda 

TnaniBlnrjuBi- iC-qnpf mirti — 
41. 

The Rayr Eteeli-iclan^d-. 
Solderin^d -R Br»aip*a— il7i 
Are 9 Spot Woldero-^B. 
Tr^Mlira- F**id*J-l<— J-9. 

ELECTftOPLATniG 

S laclrap la|i*iQ with B!dPP**-, 

NlekcP). Gti ram lu mp Cad>- 
mibirt— 45. 

Plating Leath-or 9 Cthp* 
H«n-MaCM.IIia O^JeeU — BF. 

HOME IHPHQVEHCIVTS 
■uJIding Extra Allld Rod*n« 
-25. 

AttraElive btomint 
^44. 

Lowb-t Vdiie' 'Tub I Eaat^ — 31. 
flanging Wai i-fMpiir— 3S- 



Curing 

45. 

Fitting 



Leaky aitemeola--- 
Hdme flame Hoom 



Ruilt>-ln Frp.tkma»‘7v, 

IndD^r 9 Oiltdoap Piiati-lAtia 
— BB. 

GAUDEHmO 

Baekvaind C^rd-BnirigHSO. 
L-awn A DaPdOfl PPefwvI thHi«- 
72. 

Tr^ll-ipM-i ForgcilDa, Fenitdt 

-^74 . 

iJwii 5 Oprdan Fumitura-- 

niBya round -Eoulppuertiu-TA, 

Conc-retfl Bai-di-ji FurnJturv 
— S. 

■ li-d Kmiea— 7d 

Farm A Aaritun Traclon-— B. 

‘CR'AFT WORK — HpBglE^ 
CamglBta how--tD--niaka-l| 
InitTiKtldn* 
pap^bEBrie Hack-i — 44. 

Clock CubP— 54. 

UKaJag ii^nrifif Tfayi — 5 5. 
Chlldrvn''a ItaDnn FumJ^ur* 
^ 11 . 

Rdok E*idi-EX. 

Small TalilbE— 9a, 

Smdkin-ip Staodf—^SSd 
Ji-goawed Mcpvsltia»— 97. 
DMkrk— 5d. 

Rdok Caae0d,--55d 

Doll Haiipa A bait Firrnl-r 

turn — E 4 , 

25 SPlVlMes Tou Calk Uafcb 
i^4. 

MdvpJtiMk Tumdd dn Lath-o 
»sa. 

Inlay Fleturaa— V«nHrir* 0 — 
54. 

WhltkUnq, Waodp 94 ip Car^- 



Actidn Toy i OB d 
MiqJi Flying Kila«— BT, 
Wlndroitti >9 WdathdrvariDi 
— BB. 

Lanii^E in Waod, Malal— B4. 
HonaH Wdrk ■OppdrEMn^tl-ea 
— lO. 

T« t e lea p aft— 3 D. 
MPtPiE*att>-^B-. 

Small Loomi— 37. 

IMckkI CirtrPliina — 44 . 

Qmrwi editing— aa-. 



S^iJ .60 

I 2 itni 2 ^ 

25 #£*c 4 



BOAT BUILDING 
Bblld A tm»l: »t ho jM 
yp*i CRD L| 
iB Ft. Du'kkd*^ Runabgut 

— '2. 

1* WU 9iiii«ia Diiiahv^o. 
21 Ft. Btfwn— 44. 

Hdwboata. BIcyei# Boat, 
5mbll plntjhv— B3. 

Small Ball Bvali^BA. 

Twa Ouitiaatd luaabdtJta» 
DS. 

Build Vour awn Canodp Ka- 
yak, Burfbaird — 9 l 7 - 
Fapt CI.IU-E: lev Yacht— 2Z. 

AUTOMOBILES 
Aula Kinki. & S^drtculo— X-D. 
Puilding Tr.pilm— 3 1 . 

fiidtdr-Prlvdn Midget O^r 9 

Bnisaataj-— 34 . 

Stun Bute Eaeetrl-pRl 
Thaubloa^B. 

PHOTOGRAPHY 
9 ava WlQHay m aka |nairr 

DWB dquIpjTtant 

Ffinin EnlaruaFp — 1. 
ptidto Fri*it»*a 9 pryer— a5. 
Fiiaia Darkroom Equipment 
— V4- 

PJitore FroJ-TEtur. Trlsk 9 
TaJbla Tap Pnalograi^lijy^ 
07. 

7-hata Mlnki^B- 

FORMULAS 
SIbvIb InRredLo-Bta^— 
htnko Uaalwt Producta 

4 l*a'vir^ FOrmvIai — It. 
Covmetid FoT*Tiii<kaa— l2d 
Food Eroducta Formuloa-^IO. 
Me^l Flaling 9 C*ik™*ip 1 p— 

B-v-Siivyrln^ Uira-arJ — 30. 

MISCELLANEOUS 

Chdvnir-al Kap«rim*^t»— 45 >f 
Tanidermy~0. 

Lof Cabirni TeUPEbta Cat- 

Magic lap EMerybody— ao. 
Trapping 9malL AnLaiaEa« 
33. 

Training Tour Dob— 35. 
By-ildin-o S-ntall Cleati-ic and 
Oai pui-naCBB — JO- 



Books Sent CO.D. Ani|where in United States 



Jual ftheek tbo iMkilia aniJ tiullelEiu- you waIlL unE=ii:iLU[tL C.O D. order vrrilc your 

nnmu and ndi]rT'»*d hrlc'^. I'rnl ni^k'l Hits- n-'l»-*'rl!‘iinn‘i'niU 1 1 I- yiwif- ^nh'r liVtidri 

T»alJDajrL honda you bcolu. r^y lilm the i‘r\c^-. luid Tew noxtDRed Outaldo 11 . V. A. 

^i^hma rrin flLnlirr^ mUl iibrtmlu tri"'. l-sin;i | fin* ahirPMlIf rtianivh. Ail; fftp blfl FREE 

Eatalog df helpful bdohv. 

1.1 f :^uLJ aokid | 4 ayik'|£#iit tfLHi nTdi^T* tiiiy t'^lv HL^gu): 

XnniG . d .. d ...... d . d 

rU^r . . - . Stole, d . 

AddrcH; . ... , . 

Mail tQ Popi^ar Methanics Pnss-. Dept. 439-200 East Ontaiia St., Chkaeo; JIL 
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POPULAR MECHANICS 





passenger helicopt&r. These machines will 
sell so cheaply they will he in the elass of 
the higher priced automobile ^ They will 
not I'equire landing fields ^ but the back- 
yardsj parking lots, or the street for the 
moment untraveled, will serve as a land- 
ing spacep 

If the present plans for the building of 
strong, comfortable deiriountable hutises 
ai-e carried into effect, we may see the day 
when movements of population will be as 
simple as folding your house^ loading it on 
the plane, unloading a few hours later at 
the new location and erecting the house 
within a few hours after ai-rival. No longer 
will we be tied to the earth by bricks and 
mortar and the expenses and diihculties of 
present day transportation. 

The millions of pilots and mechanics 
ti'ained during the \var t-vUI give dying, 
gliding and soaring in helicopters the same 
impetus the last war gave to the automobile 
industry. 

We thought when we entered the present 
Mechanical Age that nothing could surpass 
the opportunities offered at that time. The 
opportunities of the early 20^s fade into in- 
significance as compared to the opportu- 
nities w^hich wdll come into use during the 
Ail Age. 



Kit for Makirtg Stamp Corsages 
Issued by U* S. Tre^suty , , 

War stamp cor.€ages can be made at home 
with a kit designed by the war stamp cor- 
sage committee of the U, S. Treasury De- 
partment. The kit contains the necessary 
fine wire. Cellophane^ red^ white and blue 
leaves and cloth tubing to make 100 cor- 
sages. Everything is included except the 
stamps. Kits ai'e available at Ti'casury 
outlets throughout the nation for $2 J5, 








CLICKING 






vikK 



The very tnife-defiSgn makts you do a better ]ob. 
The handies make yaer lingers dalt. Supei^keennesa 
mates eEbnless oulting on hard TtfOods, caidboaids 
OF plastics. SpeciaS btade'Shapes make X-ACTOS 
EdI 3 dw guide Un.es ea^y; and 
suigical sharpnesE mtnlntizes 
spUtling. NOW. at Erst Eign ol 
d uUing. instant chartga to a now 
btede renews the surgical keen- 
ness. Re-bEade to re-sharpen. 

GET fk€€ BOOK.TEU5 "HOW" 

li» Liultl huntj pivparDid b|f aipchfr. 

Fca!iit4Lir IlluiUdivJ. la ToIIdw 

InalEufl^hk tjild valid DL»ddi tof Amy <ibd 
jpalHJ- pIdbcl 

Wrjia kr mCE "Kuw In tu^!■d ModrI Tiunov 
S««d be \t> cov-tr handling avrd pgiici^r- 

Ip^i^ tfci'bbjf ^hofi, bf.ariE'wraED' PfapmE- 
TF^n^Sliua ^E'Tilvr i£:rK4. 

^xlrij iO* \ai poolj 

Bn y 

X-ACTO / 

ClESCtNT 



Mb. 1 K-ACte irili ka |pg 4 iL 

Cttnplilr B <h eqr UqOi Ih. 
»iiih ] t^iio 

11 « 

Hb r In^ k-r ^^«■T 

uylBi -fl b^H. 
Ccnpldir '■'Ilk 4fi* hla>l4^ Ibc. 
Vuh > »diiB DUAntd bMii. 

¥1 j« 

U*. il p.,..tli 3 iKiidlii 
IblDdqi ItM. 

Hb. il: iroc-dpn -c^i^ 1 

S.3.ilL 



wm 



RE4»/ade fo RE-sfioriran 



sermiimiuus!FR&mn(^ 



ACTUAl lyPtlltOlB U. 



EIG-SraCNG 

4 ll». Mc'iSiJEai 
^ inihck n idr |iy iik Iil-| 
hi|;hL bor ^ iDblScir -diYp. 



* Nc)[ □ ThrE MB-klliL^ruE IWiJik ilSimL*- 
incd Ijk Marinpi- in> briHd-s«-^in.l lTair»- 
ing. Ehnans d! h igliL^- pr j£Ebco>l ar '^'DEk 
Eir pUf^' . . . (ur Tijiijjli ->|Tirt-tii. M-l^IiiIi- 
cariE cmpliy v^-tLt ^ 

# U'arJs-DlI blan-i! ^ciif JiJy irF fEiunE 

t-C-iElhi-rl iIiimI j^l h .1 wLr^. 

F'jr hr-n J. 1 h-iFi ^nJ Ebn^ai. lik'i-L riH- Air RaiJ Wjj- 

4ltnE JinJ-Eim-IJoj u rjpk^Ef, iS^i-m'i-ilcl ^ 

viiu tl bu "pkiMiil as PurKh" v.i[li a niJ.Ek lik-L- iIiie! 

A OjpiJy t;J|fk>(il1:1iGilC. MtJivfiv... OKUEK 
1 O LJ’A'NT A nr.il |''.5U \altJ^ bu.c iiile 

pr-rt- AH KS>T.-\ciE CHAKbJiS bULLT I'KE- 
PAlUAX^ TS JiERC IN' 

U. S ONLY 



ONLY 



$ 1.95 



SEND CNEC 
FO 



I (^tthJL ujjjdil-ujuaJu^ 

lirMuL- oaJx- oxlcL cWh.' 



THE NOVELTY HOUSE 

BM7 N. HICHICtAie AVI. CHICAGO, lit. 
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annot l^cttcr your place_^ 
I by thinkmjj only in 
of Wi'liiie you have read 
Td. Ofliy by the inlelli' 
direction of your inner 
cs will you receive, that 



Washington 
A all rights to ' 



Using Broken Grinding Wheels 



Yav'rn na^l op Ih-Erfl -wjlh tli^i nnari EkT^rf in ||i« 
wlifii Ypu sit G-n NcrthED4idx- WSifi rf n44i-d th« bci-L 

know from 3>D yenrs 4 H.pari>nci* liiat No-rkliltindd-fftri 

th« -^rcit WDDd ^ rc mp rl^Q bit crefn>riPnsh3pj n« wmr dBEig nlL 
SEND FDIt THIS 4it SKIftOOK 

84 lIluilTati^nSj «dit«-d by Senef 
IC^C 4r wfiF-B for Naii'hlDrd''ji FREE fntdflr,. 

NORTHLAND 

L.oirgi}ii Jjfrj MMa/t^ftfirfTi 

M«rHQ1Tt Pa^l{ * St- Paul, Minnal^Fa 



Have You NaJ These 



^hati^e Sx^eUeviccsl 



) 



TJ^hO ba-t not cs;pcricriccd 
that ineTpl [cable ph^nom^ 
cnern of tensing an unseen 
prcBcn.ee? Vv^ho has nut Bud' 
denly realized tliat he ba» 
been liptE-ninj^ to a con versa' 
tion within, himself — an elo^ 
qucrtC appeal to self from 
some intangible lntclli;gence? 

Too long have the restrictions 
of orthodoxy and ridicule of 
urenlightencj persons feept 
these comirionplact occurrcn' 

Gfs shrouded in secrecy. Learn 
what the wurld's greate&t 
thin hers, artists, pnets and 
gcniuE-cs found by accident — 
that the inleJIigence just be- 
yond the border of thinking ^ 
conseiousncfis it man's faun^ 
tiin^liead of imagination and 
the 50 L] ret of tliiC greacest cre- ^ 
ative power he can commard. ^ r* 

Accept This FREE Book 

You cannot better yo- 
ill llh 
terms 
or heard. 

|cnt direction of your 
faculties will you recctv. 
needed vidon $nd impetus to 
carry you beyond the plod' 
ding, tooiinc^cnslavGd 
Let the Rosicrudans send you 
a F-rem Scaled Book that tdls 
you. how you may learn ta 
employ ocna eiijoy your nat- 
ur-al heritage = — > the forces ofC^ 
Jnind. Address: Scribe E.L&. ^ 






Broken grindiing wheels of the cut-off 
typo can be made into smaller wheels for 
use on toolpost grinders^ head grinders and 
fle?cible-Ehaft machines. Select one of the 
broken-wheel fragments and scribe the 
largest possible circle cm it. Then make a 
hole in the center by drilling with an old 
A three-cornered file can be used for 
enlarging the hole to suit. With pliers, 
break off small pieces until the circle is 
out. Then mn a rod through the 
hold the disk against the edge of 
a powrcr-di'ivcn abrasive wheel to smooth 
the edge and produce a true circle. The 
wheel can be provided with an arbor or 
other fitting for aUachment to the desired 
rnachines. — Walter E. Burton, Akron, O, 



’ Crushed Rock Smifis Incendiary 
By Melting Over Bomb ^ y 7 

Crushed rock which ^he 

I 



of burning magnesium^ — 1,300 to 
700 degrees Fahrenheit — mil extinguish 
ince^ndiary bomb in about half a minute, 
melted rock fotTms a viscous layer 
which excludes air from the bomb. A long 
of rock materiaLs can be used to manu- 
factuic the extinguisher, according to its 
inventors who have assigned 
to the government. The materials 
arc cheap and abundant and the best of 
them is feldspar. 



SKI 

WITH THE 

BEST! 



'Tti« ROSICRUCIANS <AMOftO> 




h crg-unii&dlfo-n) 



([Look in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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POPULAR MKCHANICS 





UFFU. KUEH WTEUAi 



QENUIHE FILIER5 fM MEDICD PACKED 
DNLT IN THIS HEO £ BLACK m 



66 Baffle Filter 
Thrills Smokeis 



USED IN MEDICO PIPES, CIGAR 
AND CIGARETTE HOL 

New Yni'k - — Thfi IfN“r 

absfortieiit JUtcr lias coeH libiil ed 
miRLtily to the Bmokin^; 
pkaBiu^c of milUoPS of men rtrid 
women who have Bwiteln^d 
to Medieo NilteRMi Smokiiu^. 
Art uu I ly , t fi riioke rm isit tr:i 

thrmigli hO “IjaffleH” befarE^ 
reaeliiiig (liomoiitii. PlcLkes iitnl 
slugs arc Irajjpod; and tise 
fmoke iRwhirl-Gooledap itwiiada 
ita wa_v through the filter. 




Build the Biggest H Plane in the U.S.— Giant 7-Foot Glider 



Famdtis CLEVELAND CONDOR. S^drsfor hi^iirs. 

Eaaily built. Complete Kilt o-nly $1.00 

Glider Dcivvlua t5<'prl 60& 

^ /If dea/erB- or cfrVcftft, LS-ftn-rf -ffc/orMB- 
aloff af aJt C-D v\oficU. 

CLEVEtAWD WOoet A 3UPPLV CD.h PHC., >15080 I IJ LnraiB Ava., Cre^tjJllJ. Ollifr 



iln OTHl'm IcijiF 
Lhun |-l■tMl 2 firl 
lljfl jJbr IKitlf- 
Jiij; uikI piKl:it;r. 



Tuira Tvaaft Into 

IC+tT A«:Ui-j.Lu ^t-li v.'Dr|[e[, 
fiiihUkv^ l!p.iui eir pciwr^ fCL'd-i 

^ Hull* eh lr«v pinwrr“ni-«i.ijf uwikts ij(« old nuio 
(inntnE?. Puyj fw Icm'IF f^fuLdcIv^lHuuihlR Lih roni> 
TTICrclTll MWi-vii't, iiavui^fTArJH'ri'. Wri(w p^ir fPPP iHmTiPT 

Shin-ijif^Tij :h.DnrllKioh. snJ -r-nl^hLi^ ?F nkUfen>. 3^j|iplk», toa]:i^ nw 

Laih. T-ri4, biiLiUi Jind. -iv^t^Juiki-fcini: oeiii-l pm«^iLL. 

^rmtuTK, All lULSAW ht ACN Pfl EAV C6- 

Ffli-mi Llinibrjr O-rpt. XPll-A,. ra^^in St.r Hjnm Ci-ty. 



Ert^blt* vm- to <la dfcffki.hLt futrglntl OILS l^rttfintljr T»Lth- 
g^il iraii^r r?r — rnul tLpl>’i nvi pni[n?H.I^% 

flioiL, L^trni7tlnE; rof^EH, m-t. A-rr urntj. iHf 

i^ialntHKhllLmL fiii'CF. llAS lu^rxl A. Hr _ 

C. I*. C[. DTlh K Hir^LtB. 

n^njyjTirylihRC Eirdl^atoTj ^ _ r— 



GRANDFATHER CLOCK NOW 



\ Fnr corinlprci outHI, lorEudLrbu 

24i-pnRt klt^AimL^d InKirufl i*]rt tErtli, 

CJrcylTijf emj-v, Hirurf IOOC^ r«rti|pn). Hnllcd LMBlfriilfl. 

susHLiitccd «pr miKity n ruhd^d. 

SI^CIAl CQMBtNATIOM OEFlH— SlJde Rule iod TniFLEnKltwi 

Plpnk; rDcku'l CalniliEcnr frnr uddJni; liiiiL KulhtruelLciR up- lo 

'I'rDviifpjreiil. I'm^/iiL'Eilk' uli-il CarujhJL Itulc irU'itiiAti^ Ln i:^nE llAuLe-ni 
and iiietics— ALL 3 fw $-l-D0 Still ttl.lO Fwpl^nP. Otdtl: NOW 
HEWIG CO., HfrA H3-E, -Grtilld C^nUral Annwx^ Hcii York CEt^ 



iIf.-’^iuuIiIh ICnd-a-II-ut 



/Vm/lc€wmisW%\\de Rule 





' ^ l^tfr every 
weld i rig questlee 

SilE Pdqh£; SlZIlfuitr^tiptii 

Cut Ihiff tSfl v&laims 
lull aJ EDundl 
advkct watR dff^ailed 
dkagriirng. and churia. 
G^l vjcpdrt uaLnin^ al 
7A4^jfPrrw^Si4^/ 
tf+f ^ rfUffjf 



ARC WELDING 

Manual and Rea dy* Reference Text 



Wg^lCqmpleFe, Canris!. 
lid AyF^wHdh/B Hg^ 
Pn ttit 

pablijhfrf 



USE wrs 

FDtROER 

ACT HGW> 



Jl Uuidn War K^orJr. Y-aU'IJ USe 

it c-DnsUzmly la help improve youi weld qualilYi 
S-pe-ed alicJ oi^icienry. 

T'o'C^Aiirqu'ic-x^ l■TcrA0elXi^ Pxo 
cjfplainpd trrid_ tl]UB.Sta[&d. YiliUl bc a Eoprnoich 
epe-ra1or Jialdinq down th4- biq-p-ay Wor JidRe;' 
JJfllG A El'T ij] d valuable pa^l-war Irsde--. 

n U Of' tf I Ana- f*f ^ '' 

"HoeAfiT Enos"cb-TEoir wT uiT^ ffioVroHio 

Sond CO-pkeu ol '"Prcic+[ca| Arc WeldiBq'* ^ 

(a) S 2-00 eo, □ C.q.p. H Cbmilc cnejased. 



S-e-nd cnJorntatEon- fin Q Welders □Trade School 

NAME: — 

A&DHESS 
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HOW TO GET THE MOST 

OUT OF YOUR LATHES 

No. 2 in a iwhi of susoesfibiK made by fAo Sev^ 

Lathe WoHcs in fA# intar«sf af more efficient war pnduclian. 




btvktgf ^ ^Utd Af regular 



Keep Them 

Well Oiled 

F 6 w Lift pj ^wV tkt tt'aj Jojf; 

For i&tk 0} a ^fionn^ lani- was losij 

Far #/ a y.'tu 

/w ihf Cj fl film p/ (tfl. 

CJcvcrly paraphrasing the ancient 
rhj.'mp aticsyt the horseshoe nail^ a 
young arrtiy officer is snid to have 
used the above verse to emphaibe the 
importance of liibricatiori in nwhan- 
ized warfare. And! this Lhought is 
as applicable to tha battk of pro- 
duel ion in American shops as It is 
to the tank battles in distant lands. 

The proper lubricattoo of lathes 
and other machine tcx»k will contrib- 
ute much to our total war effort by 
preventing unnecessar>^ interruption 
of production. It will also save 
scarce strategic materials and highly 
skilled technical labor by reducing to 
a minimum the demand for replace- 
ment bearing^, part^j and machiTies, 

South Bend Lathes^ like other fine 
machine tooU^ have large oil reser- 
voirs, fell wicks, and oil retainers to 
guard against lack of oil due to tem- 
porary' neglect or oversight. Hut for 
'best results the lathe should be oiled 
at regular Intervals. Even a camel 
must have an occasional dditk, 

Mbkfl OiNng a Habit 

All oil holes and oil cup on the 
lathe should be filled at least once 
a day — oflener when the lathe op- 
erates day and night — or when top 
speeds and feeds are ernployed. The 
best method is to fill each oil hole 
in a regular sequence so that oiling 
becomes a habit and no oil holes are 
Ovcrlijokcd. \VhtT} the lathe is in 
ser^nce Oh two or more shifts, oiling 
the lathe should be the first daily 
task of each operator^ 

To help the ine:tperienced opera- 
tor find the oil hotes^ a circle of 
brightly colored paint may be applied 
around each oil cup. Different colors 



of pajnt can be used to indicate dif- 
ferent grades of oiL 

Uie Correct <rradc of OtI 

When the correct gr[ide of oil l5 
used in a well designed bearing there 
is lilile or no metal tp metal Con- 
tact and practically no wear. How- 
ever, when the w^rong grade of oil is 
used, or if the oiling is neglected , 
the oil film will break dowm and the 
fine finish of the bearing surface may 
be damaged in a short time. 

The V'-ways of the lathe bed, and 
the dovetails should be oiled as often 
as is necessary to msimtain a good 
oil film. Touching the bed way wiih 
the lip of the fin|^ will indicate 
whether or not it is coated with a 
film of oil. 

Motors should be lubricated ac- 
cording to the motor manufacturer's 
instructions which are usually at- 



tached to the motor. Care should he 
taken to avoid getting oil on. nihber 
V-belts or fiat leaiber bdtSj a$ it 
injurious to both. 

* 

Clean Latfi* Altar OiNng 

After the oiling has been com- 
pleted p the excess of oil should be 
wiped off Vrith a dean cloth. The 
lathe should he kept clean. Dirt, 
chips, or rust should not be aibwed 
to coUect, 

WritA far luiratiFt No^ 

Btilletiii No^ giving mote com* 
plete information on oiling the lathe 
will be supplied on request. Oiling 
charts for South Bend Lathes^ and 
reprints of this and other adi'crtise- 
ments in this serica tan abo b« sup- 
plied. State quantity wanted, alk> 
serial number^ of lathes tof which 
oiling ebarU are needed. 




SOUTH BEND 

South Boniij Ind.f U. A» 



LATHE WORKS 

• Buildtr* for 35 Y 4 ar« 
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A SHOP COMPANION THAT ANSWERS YOUR aUESHONS 
Ea^ to read and UDdervtaad— Aeadblo ooveri — Handy 
5 3C 6^ X 2 — a ready reference tbat your 

queetiona accurately. 

TO OET Tins ASSISTANCE FOR ^ COMPLETE 
rOURSOF SIMPLY FILL IN AND PAY $1 A 
MAIL COUPON TOOAY ^fONLY I HO. 

THE0Va 1IDEL&G0„49 W.23rdSt, NmrYork 



# 

A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student, This 1600 Pa^ Handy 
Book Covers Modern Machine Shop 
Practice in All Ita Branches, 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE iNOEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathea, Screw A 
Milling Macbinee, Shapera, Drill Presses 
& All Other Machine Tools, 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1— Modem Machine Shop 
Practice. 2 — Blue Print Beading and 
Howto Draw. 3 — Calculations & Mathe- 
matics lor Machiniata. 4 — Shop Phyaiga. 
5 — How to Use the Slide Rule, 

P-.ASK TO SEE IT!__ 

I ‘niGa.NiiDa&co^4avrHt23ttist,iicttYer« 

AUpELS^MACfOTTSra & TOOLMAK- 



^5 HANDY BOOK, ?ri«e £4 ctt 7 Daya Fttn 
If O. IL I will iwnit SI in 7 dBVB *.nd SI 
M^mlil2rui3til$4 laPaviH Otfamrbalwili retius iL 



Nusl- 



OcetLD^EHL- 








ROSALIND RUSSELL new stamn^ in ihp new Giliiiiihia picture "Mv SlSTEB LlL£E?r 










n iili \Ip ll'iiTHJ4^ti 

duf;^ ll> ntP ftMtllitif * * 4, 
imilMi iiul DUlil >'On iif'nr 



THATS THIi; SMOKEKi« !»IGXAL 
FOll AJ//IM COOL CIGAR KTTE 

And CD ESTER FI ELD #nii>km ivally knuw whm Duti 

uicansiiiAfihfHr when o i^rnnke » whcit t-ounU wlion 

you want kt relax, and willl a far lUnier Tiiate to ramplfte )o«r 

liniciLiij^ pleasure , . . {JOg^ UP A 



CHESTERFIELD 







